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WE DON’T KNOW 
OF ANOTHER 
TRANSCEIVER OFFERING 
ALLTHESE FEATURES AS 
STANDARD EQUIPMENT 

• Hybrid digital frequency presentation ... built-in 

• AC and DC VDC power supplies .. built-in 

• CW filter ... built-in 

• High performance noise-blanker . . . built-in 

• VOX and semi-break in CW keying . built-in 

• Speaker ... built-in 

• Cooling fan .. . built-in 

• Microphone ... included 

When you buy the Tempo 2020 you don't have to spend 
a bundle on accessories . . . just hook up to a power source 
and an antenna and you're on the air A truly fine 
transceiver at a modest price. 


The Tempo 2020 features a phase lock-loop (PLL) 
oscillator circuit that minimizes unwanted spurious 
responses It is an advanced solid-state unit with 
only 3 tubes including 2 rugged 6146-B final 
amplifier tubes It covers all bands 80 through 10 
meters, USB LSB. CW and AM Additional features 
worth noting is the 2020's crystal calibrator and 
WWV receiving capability, dual RIT control, fixed 
channel crystal control on two available positions. 

RF attenuator adjustable ALC action phone patch 
in and out jacks, separate PTT jack for foot switch 
extraordinary receiver sensitivity ( 3u S N 10 db) 
and oscillator stability (100 Hz 30 min after 
warm-up) 

The TEMPO 2020 

Model 8120 external speaker 
Model 8010 remote VFO 

Send for descriptive information on the fine transceiver or on 
the time proven Tempo ONE transceiver which continues to offer 
reliable low cost performance Both are available at select 
dealers throughout the U S 

Hem Kamii 

11240 W Olympic Blvd Los Angeles Calil 90064 213/477-6701 
931 N Euclid Anaheim. Calil 92801 714/772-9200 

Butler Missouri 64730 816/679-3127 


$759 00 
$29 95 
S139 00 

































Get all this 
transceiver 



Broadbanded Power Amplifier 


Extra Large Power 
Amplifier Heatsink 


Transmitter Module 
Hinges Down for 
Accessibility 


Semi Break-In CW 


Automatic Internal 
Antenna Switching 


All-Aluminum Chassis 


Dual Speed VFO 
Dial Vernier 


Rear Panel 
Connectors— 

• DC Power 
Input • RF 

Output/Antenna 
• External 
Speaker Jack 
• CW Key Jack 

• Accessory 

Socket 


Bottom-Mounted Built-In Speaker 


Built-In CW Monitor 


6-Pole Crystal Filter with 
2.5 kHz Bandwith at 6dB 


High Stability VFO 


Separate Front Panel 
RIT On/Off Switch and 
Tuning Control 


Modular Plug-In 
Circuit Board 
Assembly 


for under $ 500. 

Available Options Include 100 kHz/10 kHz Dual Crystal Calibrator, Noise Blanker 
and Portable or Heavy Duty Power Supply 


Microphone and 
mobile mount included. 



ALDA 103 is completely 
manufactured in the U S A 


©)W©I 103 


totally solid state SSB Transceiver • 80 through 20 meters • 250 watts 
ALDA Communications Inc., 214 Via El Centro, Oceanside, CA 92054 • (714) 433-6123 




Call toll-free 800 - 647-8660 

for products by MFJ ENTERPRISES 


| fZ) *59" \**J *39” [fTTf *29' 


MFJ-16010 ST Super Antenna Tuner 



*69 


MFJ-8043 1C Deluxe Electronic Keyer 


This NEW MFJ Deluxe Keyer gives you more features 
per dollar than any other keyer available. 

• Uses Curtis-8043 keyer chip • Sends iambic auto 
malic semi automatic, manual • Use squeeze single 
lever or straight key • Dot memory sell completing dots 
and dashes iam proof spacing instant start • RF proof 

• Sokd state keying ±300 V max • Weight tone vol 
ume speed controls • Uses 4 C cells external power 
jack • 6x6x2 inches • Sidetone and speaker • Op 
tional squeeze key S29 95 


*1 l 


*29 


SBF-2BX SSB Filter 


Dramatically improves readability 

• Optimizes your audio lo reduce sideband splatter re 
move low and high pitched ORM hiss static uusties 
background noise. 60 and 120 Hz hum • Reduces 
latique during contest DX and ragchewmg • Plugs 
between phones and receiver or conned between audio 
stage for speaker operation • Selectable bandwidth 1C 
active audio filter • Uses 9 volt battery • 2-3 16 x 
3 14x4 inches 


* i 


*29 


MFJ-40T QRP Transmitter 


Work the world with 5 watts on 40 Malar CW 


• No tuning • Matches 50 ohm load • Clean output 
with low harmonic conlont • Power amplifier transistor 
protected against burnout • Switch selects 3 crystals 
or VFO input • 12 VDC • 2 3 16x314x4 inches 

MFJ 40V. Companion VFO $29 95 

MFJ 12DC 1C Regulated Power Supply 

1 amp. 12 VDC $29 95 


MFJ-16010 Antenna Tuner 


CWF-2BX Super CW Filter 


This NEW MFJ Super Antanna Tunar matchas every¬ 
thing from 160 thru 10 Maters dipoles, inverted vaes. 
long wires, verticals, mobile whips, beams, balance 
lines, coax lines. Up to 200 watts RF OUTPUT. Built-in 
balun. too' 


• Operate aH bands with one antenna • Works with all 
solid state and tube rigs • Ultra compact 5x2x6 
inches • Uses toroid cores 


Now you can operate all bands — 160 thru 10 Meters 
— with a single random wire and run your full trans¬ 
ceiver power output — up to 200 watts RF power 
OUTPUT 

• Small enough to carry m your hip pocket 2 3 16 x 
3 14x4 inches • Matches low and high impedance by 
mterchangmg input and output • SO 239 coaxial connec 
tors • 12 position tapped inductor Stacked toroid cores 

• At t 8 MHz tuner matches 25 to 200 ohms 


This MFJ Super CW Filter gives you 80 Hz bandwidth, 
and extrameiy steep skirls with no ringing for razor 
sharp selectivity that lets you pull signals out ol heavy 
ORM. Plugs between receiver and phones or connect 
between audio stage for speaker operation. 

• Selectable BW 80 110 180 Hz • 60 dB down one 
octave from center frequency ol 750 Hz for 80 Hz BW 

• Reduces noises 15 dB • 9 V battery • 2 3 16 x 
3 14x4 inches • CWF 2PC wired PC board $ 19 95 


*54” *59 


CMOS-8043 Electronic Keyer 


LSP-520BX il Log Speech Processor 


Slate of the art design uses CURTIS-8043 Keyer-on-a- 
chip. 


Up to 400*4 more RF power. Plugs between your 
microphone and transmitter. 


• Built m Key • Dot memory • lambic operation with 
external squeeze key • 8 to 50 WPM • Sidetone and 
speaker • Speed volume tone weight controls • Ultra 
reliable sokd state keymg * 300 volts max • 4 position 
switch lor TUNE OFF ON SIDETONE OFF • Uses 4 
peniight cells • 2 3 16 * 3 1 4 x 4 inches 


• Gives your audio punch power to slice through QRM 

• 30 dB 1C log amp and 3 active titters • RF protected 

• 9 V battery • Two Mic lacks *4 phone jacks un¬ 
committed 4 pm rack • Output cable • 2 1 8 x 3-5 8 x 
5-9' 16 inches • LSP 520BX in standard MFJ en 
closure electronically identical. $49 95 


*29” ^ *49” 


MFJ-200BX Frequency Standard 


MFJ-1030BX Receiver Preselector 


Provides strong, precise markers every 100. 50. or 25 
KHz well into VHF region 


• Exclusive circuitry suppresses all unwanted markers 

• Markers are gated tor positive identification CMOS 
1C s with transistor output • No direct connection 
necessary • Uses 9 volt battery • Adjustable trimmer 
tor zero beating to WWV • Switch selects 100 50 25 
KHz or OFF *2316. M/4 X 4 .nches 


Clearly copy weak unreadable signals (increases signal 
3 to 5 "S" units). 

• More than 20 dB low noise gam • Separate input and 
output tuning controls give maximum gam and RF setec 
tivity lo significantly reject out ol band signals and reduce 
image responses • Dual gale MOS FET lor low noise 
strong signal handling abdities • Completely stable • Op 
limized lor 10 thru 30 MHz • 9 V battery • 2 18 x 
3 58 i 5 9 16 inches 
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CPO-555 Code Oscillator 


C-500 Digital Alarm Clock 


For the Newcomer to learn the Morse code 
For the Old Timer to polish his fist. 

For the Code Instructor to teach his classes 

• Send crisp clear code wilh plenty of volume for class 
room use • Self contained speaker volume lone con 
Irols aluminum cabinet • 9 V battery • Top quality U S 
construction • Uses 555 1C timer • 2-3 16 x 3-1 4 x 
4 inches 

TK 555. Optional Telegraph Key $1 95 


This digital alarm clock Is also an 10 Timer Assembled, 
too! 

• Gives ID buzz every 9 minutes automatically or after 
tapping ID doze button • Pressing ID doze button dis 
plays seconds • large 63 inch digits • Easily zeros 
to WWV • AM and PM LED indicators • Power out mdi 
cator • Fast set slow set buttons • 110 VAC 60 Hz 

• 3 1 8 i 3 3 4 x 3 3 8 inches • One year warranty 
by Fairchild 


Order any product from MFJ and try it. It not delighted, return within 30 days for a prompt refund (less shipping). 

Order today. Money back if not delighted. One year unconditional guarantee. Add $2.00 shipping/handling. 

Order By Mail or Call TOLL FREE 800-647-8660 and Charge It On 

MFJ ENTERPRISES Ml SSI SS^P Pl**ST ATE, MISSISSIPPI 39762 


In Europe contact: ING I. STERN. Lohkoppelstrasse 27. 2000 Hamburg 76. West Germany. Tel.: (040) 299-6110, Telex: 2161808 STEX D 
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a second look 

by Jim Fisk 



During the holiday season it's customary to take stock, to look back over the past year, and to make our 
resolutions for the next — resolutions, no doubt, which will be forgotten by the time the snow melts from 
the landscape and the trees begin to show their buds. The long winter nights are also a good time to plan 
that new antenna system or to dream about some new station equipment. With the snow swirling up to 
the window sills and the cold winds howling down from the north, perhaps it's a good idea to take some 
time to think about where amateur radio has been, and where it's going. 

With the World Administrative Radio Conference (WARC) of 1979 now less than two years away, I can't 
help wondering what our amateur bands will look like in the 1980s. Will amateurs be given some of the 
additional high-frequency bands requested by the WARC planning committees, will the width of the 
amateur bands be pared down, or will we lose much or all of our high frequency allocations? Nobody will 
know the answer to that until the final votes are tallied in 1979, but I suspect it will fall somewhere between 
the two extremes. 

There are some who would have you believe there will be no high-frequency amateur bands after 1980, 
and very little vhf spectrum either, but I'm more optimistic than that. Optimism, unfortunately, leads to 
apathy and that, my friends, is our worst enemy. Perhaps it's best to prepare for the worst and approach 
WARC '79 with cautious optimism. 

It must be remembered that the last international conference which had much effect on the high 
frequency spectrum was held in 1947 when the United States and our Allies had considerable influence on 
the 50 member countries of the United Nations. Radio amateurs were highly regarded by our government 
for the part they played in war-time communications — not as amateurs, but because they provided a pool 
of trained technicians and communicators. To a lesser extent the same thing was true in Britain and the 
Soviet Union. Radio Amateurs were also the backbone of the communication networks set up by the 
resistance movement in Europe, and of the coast watchers in the South Pacific. 

Governments which had severely curtailed amateur radio before the war now recognized its great poten¬ 
tial as a national resource. Amateur radio was no longer considered a nuisance to be tolerated, but an ac¬ 
tivity which should be encouraged. Part of that encouragement was a new, exclusive 15-meter band. Old 
timers will hasten to point out that bits were shaved off the top ends of 10 and 20 meters, and 160 meters 
was dominated by Loran, but most amateurs agreed that 15 meters more than made up for the losses. 

By the time the next ITU conference on high-frequency allocations was convened in 1959, the United 
States' sphere of influence had decreased and it looked like amateur radio was in serious trouble; the 
foreign broadcasters wanted big chunks of 40 and 80 as well as portions of 20 and it was uncertain if we 
could rally enough votes to save amateur radio. Fortunately some of the nations who weren't particularly 
friendly toward the United States but supported amateur radio came to the rescue, with the result that the 
amateur bands in the Western Hemisphere came through unscathed (amateurs in other parts of the world 
lost 50 kHz of shared space on 40 meters). 

In general, the United States and other governments which were supportive of amateur radio in 1959 
still are, but in the 20 years since that last conference the balance of power has changed; the emerging 
nations are now in the majority and they are not altogether in favor of amateur radio — a few ban it 
outright. Many of these nations have few amateurs, so to them the amateur bands represent wasted space 
— space they feel should be allocated to a radio service that better serves their national interest. These are 
the same countries which often oppose the policies of the rich western nations simply because it's in the 
vogue to do so. 

Nevertheless, there's still hope, because many of the questions to be asked at WARC '79 will be 
answered on the basis of their scientific merits. There's bound to be a certain amount of political arm 
twisting, but if the delegates from the emerging nations can be made to see the value of an amateur radio 
service to the technological development of their nation, perhaps they can be persuaded to vote in favor of 
increased amateur spectrum. 

Jim Fisk, W1HR 
editor-in-chief 
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That’s all, Folks! 

All you need for All Mode Mobile, that is. 


All Mode Mobile is now yours in a superior ICOM radio that is a generation ahead of 
all others. The new, fully synthesized IC-245/SSB puts you into FM, SSB and CW 
operation with a very compact dash-mounted transceiver like none you’ve ever seen. 


• Variable offset: Any offset from 10 
KHz through 4 MHz in multiples of 
10 KHz can be programed with the 
LSI Synthesizer. 

• Remote programing: The 1C- 
245/SSB LSI chip provides for the 
input of programing digits from a 
remote key pad which can be com¬ 
bined with Touch Tone* circuitry to 
provide simultaneous remote pro¬ 
gram and tone. Computer control 
from a PIA interface is also possible. 

* a registered trademark of AT&T. 


• FM stability on SSB and CW: 
The IC-245/SSB synthesis of 100 
Hz steps make mobile SSB as stable 
as FM. This extended range of oper¬ 
ation is attracting many FM’ers who 
have been operating on the direct 
channels and have discovered SSB. 

The IC-245/SSB is the very best and 
most versatile mobile radio made: 
that’s all. For more information and 
your own hands-on demonstration see 
your ICOM dealer. When you mount 
your IC-245/SSB you’ll have all you 
need for All Mode Mobile. 
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1 VHF UMF AMATEUR AND MARINE COMMUNICATION EQUIPMENT 

Distributed by: 




ICOM WEST. INC. ICOM EAST. INC. ICOM CANADA 

Suile 3 Suite 307 7087 Victoria Drive 

13256 Northrup Way 3331 Towerwood Drive Vancouver BC V5P 3Y9 

Bellevue. Wash 98005 Dallas Texas 75234 Canada 

12061747 9020 ( 214)620-2780 (604)321-1833 



ICOM 


More Details? CHECK-OFF Page 150 
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ARRL'S "CODE OF ETHICS " has been challenged in a formal written complaint filed with 
the Federal Trade Commission's Bureau of Competition. 

Specific Complaints are that the Code will violate anti-trust laws by restraining 
trade, constitutes a "deceptive practice" as defined by the FTC, violates the First and 
Fourteenth Amendments to the Constitution, and that vendors who sign the ARRL pledge 
will become accessories after the fact in the above violations. 

FCC'S DROPPING OF DOCKET 19759 , the proposal that the 220-MHz Amateur band provide a 
home for a new CB service, doesn't mean that the band won’t still become the new CB home. 
It does remove the immediate threat to the band, however, and many opinions have it that 
the longer the decision on where CB should go is delayed, the less likely 220 becomes as 
a choice. 

In Announcing Its Termination of Docket 19759 the Commission pointed out that so many 
changes in related circumstances have occurred since several thousand comments were filed 
on it back in 1973, those comments were now obsolete. However, the question of a new CB 
band and where to put it is still very much alive, and 220 will undoubtedly be one of the 
options when the Commission considers the issue again in a future rulemaking. 

A PETITION FOR RECONSIDERATION of the FCC's Report and Order on repeater deregulation 
(Docket 21033, Press top , November), is being prepared by the ARRL. In it three issues 
will be emphasized: restoration of the WR-prefixed callsigns for repeaters, restoration 
of repeater licenses, and the need for formal consideration of the needs of the so-called 
"weak signal" vhf/uhf operations. 

Plenty Of Support for the League position appears likely, as many repeater groups al- 
ready oppose the dropping of repeater callsigns and licenses. In addition, reservations 
over the repeater sub-band expansion and even the proposed new bandplan for 144.5 - 
144.5 MHz is starting to build among FM users as well as various SWOT and other VHF/UHF 
user groups. 

AMATEUR LICENSING IRREGULARITIES will receive a full-fledged investigation run by an 
FCC Administrative Law Judge. The decision to go all-out on such a probe was reached at 
a closed meeting of the Commission, when information was presented that some Amateurs had 
apparently paid for the issuance or upgrading of their licenses or for special callsigns; 
that some of the same abuses may have occurred without payment; and that some Amateur 
callsigns have been issued inconsistent with normal FCC procedures. 

ARTHUR C. CLARK , the noted science-fiction writer, was made an honorary AMSAT member 
in ceremonies attended by most of the AMSAT brass — Clark's honor came in recognition of 
his predictions of communications satellites and synchronous satellites in a 1945 Wireless 
World article. 

I?78 Orbital Prediction Booklets for OSCAR 7 only will be available shortly from 
Skip Reymann, W6PAJ, Box 374, San Dimas, California 91773. They're free to AMSAT Life 
members who request them,' $3 to AMSAT Annual members and $5 to non-members — be sure to 
include AMSAT membership number and an self-addressed label with orders. 

OSCAR 7 1 s Mode Schedule will be changed effective January 1 to two days in Mode B for 
every day in Mode A, and the new schedule will be shown in W6PAJ’s orbital calendar com¬ 
ing out in December. Ample Mode A operations will be provided by the Russian's "RS" 
spacecraft and AO-D, and OSCAR 7 is considerably more sensitive in Mode B than it is in 
Mode A. 

A New Satellite Bandplan is also going into effect January 1 which will place CW only 
on the bottom third of the satellite downlink , mixed CW/SSB in the center third, and SSB 
only operation on the top third — the reverse of current practice. 

OSCAR 6's Fifth Birthday was October 15, but revival efforts from VE3SAT failed to 
bring any response from it. RIP. 

The Amateur Space Program made the Congressional Record in October when K7UGA lauded 
it during a Senate discussion of Sputnik's 20th anniversary. 

THOSE PACIFIC AND CARIBBEAN prefix changes may not be as drastic as originally 
announced. FCC's news release announcing the change has now been "cancelled," and while 
it appears that prefix changes will still be made they'll be done in such a way that the 
resulting callsigns should identify the individual islands or island groups ( Presstop , 
November). 

FCC'S "GAG" ON DISCUSSIONS of current matters will remain in place as a result of the 
Supreme Court's decision not to review the Court of Appeals decision in the "Home Box 
Office" case ( Presstop , June). 

WESTINGHOUSE SCIENCE TALENT SEARCH is open to any high school student in the United 
States and Puerto Rico who'll graduate before October 1, 1978. Teachers who have an out¬ 
standing student who'd qualify for one of the many scholarships and awards must request 
entry materials from Science Service, 1719 N. Street, Washington, D.C. 20036 — entries 
are due by December 17, 1977. 
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if they copy the style, 

the quality. 
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If they copy the quality, 
they cant meet the price. 


The original DenTron Super Tuner. The original Su¬ 
per Super Tuner. The original MT-3000A. And now 
DenTron brings you the original MT-2000A, an eco¬ 
nomical, full-power tuner designed to handle virtually 
any type of antenna. 

The sleek styling and low profile of the MT-2000A is 
beautiful, but be assured that is only a part of the ex¬ 
citement you'll derive from the MT-2000A. The MT- 
2000A is designed and engineered using heavy-duty 
all-metal cabinetry, and high quality American com¬ 
ponents throughout. 

When you consider the MT-2000A's unique features: 
5’/4"H x 14"D x 14“W, front panel coax bypass 
switching, front panel lightning protection antenna 
grounding switch, 3KW PEP, and the ability to match 


coax, random wire and balanced feedline, we're sure 
you'll decide to buy an American original and stay 
with DenTron. 

MT-2000A $199.50 at your favorite dealer. 

DenJrorL. 

Radio Co., Inc. 

2100 Enterprise Parkway 
Twinsburg, Ohio 44087 

216 425-3173 
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4 ELEMENT-3 BAND 

10-15-20 METER BEAM 


Cushcraft engineers have incorporated more than 30 years of design 
experience into the best 3 band HF beam available today. ATB-34 
has superb performance with three active elements on each band, 
the convenience of easy assembly and modest dimensions. Value 
through heavy duty all aluminum construction and a price complete 
with 1-1 balun. 

Enjoy a new world of DX communications with ATB-34! 


SPECIFICATIONS 


FORWARD GAIN - 7.5 dBd WIND SFC - 

F/B RATIO - 30 dB WEIGHT - 

VSWR - 1.5-1 WIND SURVIVAL 

POWER HANDLING - 2000 WATTS PEP + 

BOOM LENGTH/DIA - 18 x 2 1/8 * 

LONGEST ELEMENT - 32 8 N* J 

TURNING RADIUS - 18 9 


COMPLETE 

UPS SHIPPABLE NO EXTRAS TO BUY 

IN STOCK WITH DISTRIBUTORS WORLDWIDE 


BOX 4680, MANCHESTER, N.H. 03108 










SSB/CW - 

Discover reliability in long-haul communications with 
VHF SSB and CW. The Cush Craft DX-Array also gives 
low angle, high gain performance for many exotic propa¬ 
gation modes — tropo, aurora, sporadic-E, and meteor 
scatter. Horizontally polarized DX-Arrays may be used 
singly or combined in pairs (twice Effective Radiated 
Power) or quads (4 x ERP). Each DXK stacking kit is 
complete with stacking frame and phasing harness 
(vertical mast not supplied). This year has seen some 
spectacular VHF band openings — Don't miss the next 
one! 



Dave Olean, K1WHS, with his 160 Element 
DX Array and Polar Mount EME System 


FM - 

Enjoy the thrill of dependable long distance contacts on 
simplex or thru remote repeaters. The 20 element co- 
linear DX-Array offers a precise pattern with large cap¬ 
ture area. This vertically polarized, horizontally stacked 
array provides a narrow beamwidth for the discriminating 
FM user. Wide impedance and gain bandwidths make the 
DX-Array a natural choice for the serious FM'er. A verti¬ 
cal polarization bracket, model DX-VPB, is required 
(support boom and mast not supolied). Seek out new 
horizons with DX-Array! 



EME - 

Many VHF experimenters have found excitement in 
conquering the formidable Earth-Moon-Earth (EME) 
path. 2-meter moonbouncers have achieved outstanding 
success using eight stacked DX-Arrays. Impedance and 
gain characteristics of this antenna permit stacking 
without the critical detuning problems inherent in large 
arrays of Yagis. Enlarging system size will yield a more 
uniform gain increase with DX-Arrays than with many 
other large antennas. The physical configuration 
alleviates mounting and phasing/tuning problems. EME 
enthusiasts are setting new records — So can you! 

DX-ARRA YLEADS THE WA Y! 


Description: 

20 Element 
DX Array 
Frame b Harness 
(40 E.l 

Frame b Harness 
(80 El.) 

1 1 52 ohm Baiun 
Vert. Pol. Bracket 
(20 El I 


144 MHz. 
Model: Price. 

DX 120 $42 95 

DXK 140 $59.95 

DXK 180 $109.95 
DX 1BN $12.95 

DX-VPB $995 


220 MHz. 
Model: Price: 

DX 220 $37.95 

DXK 240 $54.95 

DXK 280 $89 95 
DX-2BN $12.95 

DX-VPB $995 


432 MHz. 
Model: Price: 

DX-420 $32 95 

DXK 440 $39.95 

DXK-480 $79.95 
DX-4BN $12.95 

DX-VPB $995 



IN STOCK WITH 
DISTRIBUTORS WORLDWIDE 


cushcraft 


THE ANTENNA COMPANY 
P O BOX 4680, MANCHESTER, N H 03108 


More Details?CHECK-OFF Page 150 
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present-day receivers 


— some problems 
and cures 

Some thoughts on 
and cures 
for problems 
encountered in 
modern amateur 
communications receivers 


The modern-day communications receiver is 

going through a continuous evolution that has 
brought about significant improvement in certain 
operating features. Among these are greatly im¬ 
proved frequency stability and setability, better 
selectivity, a slow and consistent tuning rate from 
band to band, and a wide-range automatic gain con¬ 
trol system that functions on CW and single side¬ 
band. At the same time, unfortunately, the design 
philosophies which have made the above advances 
possible have also reduced the typical receiver's abili¬ 
ty to simultaneously handle weak desired and strong 
undesired signals. This absolute reduction in receiver 
dynamic range has occured at the same time the 
number of high-power signals on the amateur bands 
has been increasing. 

Insufficient dynamic range in a receiver can result 
in one or more stages being over-driven into 
nonlinearity by undesired strong signals. The result is 
internally-generated intermodulation distortion (IMD) 
products. These undesired products can occur in any 
mode of operation, but are easiest to identify on CW. 
Two CW signals which are overdriving a receiver will 


generate IMD products, but only when both stations 
are transmitting simultaneously. In the extreme situa¬ 
tion, not only may IMD occur, but one signal alone 
can block, deaden, or desensitize the receiver. 

In a pileup or contest situation, many strong CW 
stations can cause serious receiver overload, inter- 
modulating with each other, and resulting in multiple 
phantom signals; it will appear as if several operators 
are randomly tapping their keys, or that you are 
listening to the Novice band with a diode detector 
without a BFO. 

Two or more ssb signals with the correct frequen¬ 
cy relationship can also intermodulate with each 
other and result in IMD products on top of the station 
you are listening to. The interference, however, will 
be unintelligible. IMD can also occur from a single 
ssb station on an adjacent channel as the individual 
speech frequencies mix with their own harmonics. 
Generally speaking, transmitted IMD from an rf 
power amplifier will be worse than that internally 
generated in the receiver, with the result that the 
transmitted IMD may cover up a receiver's short¬ 
comings. An operator may never be certain whether 
the unintelligible signals he hears are being generated 
within his receiver, or coming from the outside — 
there is enough rf interference to contend with 
without the receiver creating its own! 

The improvements mentioned in the first 
paragraph have been generally obtained by using a 
double- or triple-conversion scheme, plus a non- 
bandswitched master oscillator (PTO or VFO). 
Depending on the design technique, the first i-f may 
have a bandwidth of as much as 500 kHz, as in the 
Heath SB-104, or as narrow as 6 kHz in the Drake R- 
4B. Assuming that most of a receiver's selectivity oc¬ 
curs at the second intermediate frequency, you 
might think that the wider the bandwidth of the first 
i-f, the greater the chance of picking up more strong 
signals which could overload the second mixer. Of 
greater importance than this bandwidth, however, is 
the net gain between the antenna and the mixer that 
drives the narrow crystal or mechanical filter. 

The Collins R-390A, for example, has three mixers 
and two separate gain stages ahead of its mechanical 

By J. Robert Sherwood, WB0JGP, and 
George B. Heidelman, K8RRH, Sherwood 
Engineering, Incorporated, 1268 South Ogden 
Street, Denver, Colorado 80210 
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fig. 1. Block diagram of ths Drake R4C receiver showing the gain redistribution. A shunt across the first i-f amplifier will reduce 
its gain the same amount as is added after the narrow i-f filters. 


filters; it also has a set of elaborate, mechanically- 
tracked tuned circuits which have high Q and high 
insertion loss. Thus the net gain from the antenna to 
the major selectivity-determining elements is low 
enough to maintain good dynamic range. 

Another receiver, the Heath SB-303, has a 500- 


One topic that has received considerable attention by 
amateurs in recent years has been that of receiver perform¬ 
ance and design. Many approaches have been covered, 
from the initial design of the "super receiver" to modifica¬ 
tion of existing equipment; but to the person with just a 
casual interest, the reasons behind some designs may not 
be readily apparent. In fact, the problems themselves may 
not be noticeable to the ordinary amateur. This article is 
another in a continuing series that shows you how to 
recognize the problems in typical modern receivers; in addi¬ 
tion, it discusses modifications applied to one receiver and 
the motives behind these changes. 

Of major importance is the reason for the modification. 
The intent of this article is not to prove that one particular 
receiver is superior to another for whimsical reasons, but to 
realistically and fairly compare different receivers by 
presenting test results on comparable circuits. On the basis 
of the test results, design changes were made in one 
receiver in an attempt to improve overall performance. You 
will notice while reading the article that the results are given 
in very specific terms; this will help you to better under¬ 
stand the basics of receiver performance standards. With 
this knowledge, you will be able to judge the merits of the 
different receivers on the market and choose one according 
to your own needs. Editor 


kHz wide first i-f window, but unlike the R-390A, it 
has little selectivity ahead of its narrow filters and too 
much gain. This results in higher susceptibility to 
overload from strong signals anywhere in the band, 
which then cause undesired IMD products to be 
generated within the receiver. 

At the opposite end of the bandwidth scale is the 
Drake R-4C with its 8-kHz wide first i-f filter at 5645 
kHz. This four-pole crystal filter does an excellent job 
of keeping most of the undesired signals in the band 
from passing on to a second high-gain mixer. 
However, any undesired strong signals that do pass 
through this 8-kHz window can proceed to the 
second mixer with disasterous results. The net gain 
from the antenna to the narrow second i-f crystal 
filter can be as high as 50 dB when a desired weak 
signal (SI) is being received; this puts an impossible 
demand on the i-f stages, since the 1-dB compres¬ 
sion point of the second mixer output has occured 
with any signal 30 dB over S9. An undesired signal, 
outside the narrow selectivity but inside the first i-f 
window, that is S9 + 40 dB (-33 dBm or 5 mV 
across the 50-ohm antenna input) for example, 
would have to be linearly amplified to a level of + 17 
dBm (1.58 volts across the 50-ohm narrow-filter in¬ 
put) and then be rejected by the filter. To supply this 
power level to the filter, the high-impedance plate of 
the second mixer would have to linearly swing more 
than 40 volts to yield a signal that is as great as 15 
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volts rms; even if this level could be produced in a 
low noise mixer, which is highly unlikely, the filter 
could be damaged. 

What actually results when there are two 
undesired signals at S9 + 40 dB with the correct fre¬ 
quency relationship, over loading the second mixer, 
is a spurious third-order IMD signal that is greater 
than S9 in strength. This would certainly be strong 
enough to obliterate the desired weak signal! 

One possible reason why such net-gain design 
errors are overlooked is our present method of 
testing receiver dynamic range. This subject has 
received considerable attention lately in ham 
radio T2.3 a nd QST. A An increasingly popular method 
of testing for dynamic range has been developed by 
Wes Hayward, W7ZOI, and is used by the ARRL. 5 
Basically, it consists of applying two well-isolated, 
equal strength signals, 20-kHz apart, to a receiver's 
input and then adjusting their level so that the 
undesired third order IMD products generated within 
the receiver are just equal to the noise floor of the 
receiver. The difference in level between the noise 
floor and the test signals gives the receiver's dynamic 
range. The higher the receiver's dynamic range, the 
better it can handle both desired weak and undesired 
strong signals at the same time. 

The choice of 20 kHz spacing for the two test 
signals is arbitrary and in many cases satisfactory. In 
a receiver which has all its significant selectivity far 



Installation of the 600 Hertz first i-f filter. The filter is in 
stalled on a vertical shield near the original 8 kHz filter The 
devices with 8 leads are TO 5 size relays that are used to 
select the appropriate filter. 

down the i-f chain, this signal spacing is relatively 
unimportant. If the early-stage bandwidth is nar¬ 
rower than the test signal spacing, however, its 
selectivity will partially or completely reject one or 
both of the test signals, resulting in a highly inflated 
dynamic range reading. We feel these measurements 
should cover worst-case conditions since real-life 
interference on the amateur bands may be spaced 
less than 20 kHz. 


Third-order IMD products, with 20-kHz spacing, 
will occur 20 kHz below the low frequency test signal 
and 20 kHz above the high frequency test signal. 
When the receiver is tuned to a third-order internally- 
generated spurious IMD signal, the test signals are 20 
and 40 kHz up or down the band. The 25-kHz-wide 
crystal filter in the first i-f of the Signal-One 
transceiver, to name just one example, will greatly at¬ 
tenuate the test signals before they can reach the 
following stages. Thus, 20-kHz spacing will test only 
the front end and first mixer. What is needed is 
spacing narrow enough so that both test signals can 
pass through any selectivity prior to the narrow filter. 
We feel a spacing of 2 kHz will satisfy this require¬ 
ment, and at the same time be wide enough so the 
narrow filter will adequately reject the test signals 
when the receiver is tuned to an IMD product.* 

The Drake R-4C, with its 8 kHz wide first i-f filter, 
shows an inflated 20-kHz dynamic range of 83 dB. 
This reading has remained quite consistent over 
several receivers, including one we tested at the 
ARRL laboratory.t When the test signals are placed 
2 kHz apart, however, so they both pass through the 
8-kHz filter, the dynamic range drops to around 
58 dB. 

improving receiver performance 

There are three ways to improve a receiver's 
dynamic range. If the second mixer cannot handle 
the required level, one option is to replace it with a 
mixer that will do the job. Unfortunately, as 
WB4ZNV discovered, 6 the process of replacing an 
active mixer with the superior passive double- 
balanced mixer is a laborious task, even if it does im 
prove the receiver's overload characteristics. 
Oscillator injection levels and impedances are usually 
not compatible with existing circuitry. 

Another remedy is to redistribute the gain in the 
receiver, reducing it ahead of the overloaded stage 
and building it up again after the narrow filter. A third 
method is to insert more early-stage selectivity into 
the receiver so strong interfering signals are not as 
likely to get past the first mixer. We chose to inves 

"When performing a 2 kHz IMD lest, one very important factor 
must be taken into consideration the noise sidebands of the signal 
generators. General test equipment, oscillators, or VFOs are more 
than adequate for testing, until a receiver's dynamic range nears 
100 dB At this point it will be impossible to accurately measure 
true receiver IMD products if the signal generators are producing 
excessive low level spurs and noise At this time there are only two 
or three generators that have the necessary sideband suppression, 
one manufactured by Hewlett Packard and another by Rohde and 
Schwartz. 

TThe ARRL laboratory uses a pair of AN URM 25 signal 
generators to perform IMD tests. A 2-kHz IMD test produced 
results within 2 dB of those obtained by the authors while using 
the high quality, low noise sideband Rohde and Schwarz XUA 
signal generator. 
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tigate the latter two options, using our own R 4Cs. 

The initial gain redistribution began with a 20 dB 
reduction of the signal level as seen by the second 
mixer. This gain loss was then restored after the nar¬ 
row filters at the high-impedance grid of the third 
mixer. The original amplifier used a single jfet plus a 
step-up transformer to provide the necessary gain, 
but the circuit suffered from instability problems and 
noise. It was then decided to relocate the added gain 
outboard from the receiver and insert it at a con¬ 
venient 50-ohm point, the output of the switchable 
second i f crystal filters (see fig. 1). 

A cascode jfet amplifier, with 50 ohm input and 
output impedances (fig. 2), was built and inserted in¬ 
to the i-f chain just prior to T-6. The coax cable that 
connects T-6 and the mode switch was lifted at the 
switch end; two lengths of miniature coax 
(RG-174/U) were then run out through a slot in the 
rear of the receiver. The first length is connected to 
the lugs on the mode switch wafer, while the second 
is spliced into the cable that feeds the transformer. 

This amplifier can possibly be located inside the 
receiver. Regardless of its location, it should be 
mounted in a metal box or other well-shielded 
enclosure. Two toroidal transformers provide the 
necessary impedance changes, their associated trim 
mer capacitors forming resonant circuits. While both 
trimmers can simply be peaked for maximum signal, 
the input may be fine-tuned for the best compromise 
signal-to-noise ratio among the switchable narrow 
filters. (The 2N 5950 and 2N5953 jfets may be pur¬ 
chased from G. R. Whitehouse Company, Amherst, 
New Hampshire 03031). 

We found the best way to attenuate the signal 
level into the second mixer was to swamp the output 
of the first i-f amplifier Q1 (V3/6BZ6 in early 
receivers). A miniature 5000-ohm multi-turn trimmer, 
from noise blanker socket pin 4 to ground, made a 
convenient way to adjust this level. Simply adjust the 
trimmer to drop the calibrator signal 20 dB on the 
S-meter; then adjust the gain pot on the cascode 
amplifier to restore the S-meter to its previous level. 
On certain receivers it may be necessary to peak T 6 
to obtain 20 dB of gain from the cascode amplifier; 
always readjust both cascode trimmers after making 
a gain change. 

If the noise blanker is installed in the receiver, 
significant IMD products can occur in its stages, too. 
Due to noise limitations, however, the blanker can¬ 
not be starved a full 20 dB. Instead, after replacing 
blanker resistor R1 with a 0.001 jtF disc capacitor, 
reduce the gain to the blanker about 12 dB, and then 
turn down the blanker output pot 8 dB to achieve the 
20 dB reduction at the second mixer. Alternately, the 
gain of blanker transistor Q2 can be decreased by 
reducing its emitter resistor bypass capacitor, rather 
than readjusting the blanker output pot. 


Take care not to use too much cascode amplifier 
or blanker gain; otherwise amplified 5645-kHz 
oscillator leakage can degrade system performance. 
With the antenna disconnected and the top and bot¬ 
tom covers of the receiver in place, make sure the 
S meter does not kick upward more than one-quarter 
S-unit when the passband tuning is slowly turned 
through its range. In some receivers it may be 
necessary to jumper the cable braid ground point of 
the Q4 oscillator board with a short clip lead to the 
shield tray on which the blanker board rests to 
reduce this oscillator leakage to an acceptable level. 
It might also be necessary to insulate the frame of the 
rear carrier oscillator jack from the chassis ground. 



The new product detector is installed next to the audio 
transformer and behind the variable capacitor used for 
passband tuning. The entire assembly is mounted on a 
13/4 x 15/8 inch (4.5x4.1cml board 

Also, if the cascode amplifier breaks into oscillation 
when the mode switch is between detent positions, 
reverse the leads of a high impedance winding of one 
of the toroids. 

Proper operation of the gain redistribution circuits 
provided greatly reduced susceptibility to IMD 
overload problems on both CW and ssb, as was 
visibly demonstrated with strong nearby DX contest 
signals; yet the receiver was still able to meet its sen¬ 
sitivity specification. Age attack distortion was also 
reduced somewhat. Dynamic range improved from 
58 dB to around 70 dB, while using our 2-kHz 
spacing test method. 

i-f filters 

As an additional CW remedy we chose to increase 
the selectivity (possibly on a switchable basis) follow 
ing the output of the first mixer; the bandwidth is 
presently determined by an 8-kHz wide four-pole 
crystal filter. This bandwidth is needed on phone to 
pass an upper and/or lower sideband signal. A band 
width of at least this magnitude is also required to 
pass undistorted noise pulses to the blanker. A noise 
blanker's usefulness, however, is marginal at best 
with one or more strong nearby signals, due to its 
age greatly increasing the blanking threshold, or 
possible false triggering. Thus, the need for narrow¬ 
ing first i-f selectivity ahead of the noise blanker. 
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which reduces blanker effectiveness, occurs under 
conditions which are usually unfavorable to blanking 
in the first place. 

Circumstances could occur where blanking would 
be necessary at all times, such as when you suffer 
from a continuous very high level of blankable noise. 
In these cases, the 8-kHz first i-f filter must remain 
ahead of the blanker. Then a properly-terminated 
narrow filter could be inserted just after the blanker, 
but before the second mixer. The signal path can be 
switched between the narrow filter and an attenuator 
equal to its loss. While the chance of second mixer 
overload is greatly reduced with this arrangement, 
there is no such narrow bandwidth IMD protection 
for the blanker; this limits the receiver’s potential 
dynamic range considerably below what is otherwise 
obtainable. It is therefore mandatory to use the 
cascode gain redistribution system with this special, 
optional filter arrangement. With this arrangement 
close-in dynamic range will be in the high 70s. 

We decided that the first i-f CW selectivity should 
be equal to the widest desirable under contest condi¬ 
tions. We then designed a new 600-Hz six-pole filter, 
keeping in mind package size limitations and inser¬ 
tion loss requirements. We've also developed a 
miniature relay system which allows instant inter¬ 
change of our internally-mounted, CW-bandwidth, 
first i-f filter with the existing 8-kHz phone unit. 

The project of minimizing overload in the R-4C was 
now complete and totally successful. When 
measured using our worst-case 2-kHz test method, 
the receiver's dynamic range jumped from an original 
unacceptable 58 dB to a final excellent 85 dB. This 
value ranks with the best of the commercially- 
available amateur gear on the market today, and 



fig. 2. Schematic diagram of the cascode amplifier used for 
the gain redistribution. There is only one ground return on 
the circuit, through the input coax cable. The braid on the 
output coax cable goes to the primary of T6 which is not 
grounded at that point. T1 and T2 are wound on Micromet¬ 
als T-50-2 toroidal cores. The high-impedance windings are 
80 turns of no. 30 AWG 10.25mm) while the low-impedance 
windings are 5 turns of no. 24 AWG (0.5mm). 


should be more than adequate for most practical 
situations. As a side note, a similar arrangement of 
first i-f filter switching can be used on ssb by 
inserting a set of 2.6 or 2.3-kHz phone filters in the 
first i-f for improved phone selectivity. 

simple receiver testing 

While we made use of a considerable amount of 
test equipment during this project to measure 
dynamic range, you can make comparative tests 
using only a crystal calibrator and transmitter vfo, 
loosely coupled into the receiver. Comparative noise 
floor measurements, with no antenna connected, 
can be made by measuring the preselector noise 
peak (above later stage noise) with an ac voltmeter 
connected to the audio output line. 

When making gain redistribution or selectivity 
changes, adjust the receiver to maintain its original 
net gain by measuring the calibrator level on some 
specific frequency. We use 7.2 MHz as our reference 
frequency. Here the calibrator level should read 
about 15 to 20 dB over S9 with nothing connected to 
the antenna input. (Don't readjust the S-meter sen¬ 
sitivity pot.) Two strong test signals, accurately set 
to a specific S-meter level, will produce a repeatable 
reference IMD that can also be measured on the 
S-meter. As improvements are made the IMD, read 
on the S-meter, will drop. We made our 2-kHz tests 
at S9 + 40 dB, and ended up reducing the IMD from 
greater than S9 to less than S3. 

filter rejection 

The 600-Hz first i-f filter, in addition to greatly 
reducing the chance of overload, had the extra 
benefit of eliminating the annoying signal leakage 
around the narrow second i-f filters. This problem of 
not being able to realize the ultimate rejection 
capabilities of a well-designed filter is one that 
plagues all equipment that, to our knowledge, is 
presently on the market. It is really quite difficult to 
even design a test fixture to correctly measure the 
ultimate rejection of a filter. Obtaining adequate 
ultimate attenuation, which should be in excess of 
100 dB for an eight-pole filter in a receiver or 
transceiver, requires tedious attention to detail. Cur¬ 
rent ground loops and stray capacitive coupling are 
the main problems that must be eliminated. We have 
had many frustrated amateurs ask us to provide a 
filter for their receiver or transceiver which would not 
leak like the factory installed units. Unfortunately, 
some of the limitations were in the receiver and not 
the filter. Although replacing or adding to an existing 
late narrow filter can often considerably improve skirt 
selectivity, the only way to eliminate the last traces of 
these leakage problems, in existing popular 
receivers, is to add a filter earlier in the set with a 
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bandwidth closer to that of the main filter. The early 
filter should preferably be on a different frequency 
from the later one, such as in the R-4C or 2B. 

We tested one all-solid-state American transceiver 
that had so much leakage around the CW filter that a 
2-kHz dynamic range test could barely be made. The 
IMD was masked by the test signal leakage until 
special audio filtering was employed. 

While discussing filters, we would like to em¬ 
phasize the importance of a great variety of band- 
widths being available to the operator. Most of the 
equipment on the market has just one standard 
phone bandwidth, with one CW filter available as an 
option, and when installed it must be used at all 


with this trade-off, there is an additional insertion 
loss of 5 to 7 dB compared to the phone filter, and 
relatively poor skirt selectivity. 

As a minimum, the receiver net gain should be 
designed around the lossiest filter, with the losses of 
the other filters increased to that constant level. 
Another school of thought suggests that the noise 
integrated by each of the filters should be the same, 
requiring increasing gain (or decreasing insertion 
loss) as narrower filters are selected. To our 
knowledge, no amateur equipment manufacturer is 
currently keeping the integrated noise constant, and 
only the R-4C provides for constant insertion loss 
with narrow bandwidth filters. 


NEW PRODUCT DETECTOR 


EXISTING PRODUCT DETECTOR 



o o 


fig. 3. The MC1496L can be used as a product detector as shown in A. The 1C plus associated components are mounted on a 
small circuit board which is installed next to the audio transformer in the receiver. Cl and C2 are critical values and should not 
be substituted. For smaller size, the 1-jiF capacitors may be tantalum. B shows the interconnections between the detector and 
the receiver. 


times for that mode. Many of the imported rigs are 
examples of these limitations. The Yaesu FT-101B 
has only a six-pole 600 Hz filter, and the Kenwood 
TS-820 is limited to only a six-pole 500-Hz unit. 

By today's standards a six-pole 500-Hz filter is 
quite broad and has a poor shape factor. One possi¬ 
ble reason for offering only these filters is that the 
design of the equipment was based on the use of an 
ssb filter having an insertion loss of only 2 to 4 dB. 
Unless a manufacturer employs special technology in 
building, say, an eight-pole 350-Hz filter that is more 
advanced than required for a phone filter, the inser¬ 
tion loss will rise to an unacceptable 14 to 16 dB. It is 
quite undesirable to have the signal drop 12 dB when 
the CW filter is used; a compromise is made, and the 
six-pole filters mentioned above are offered. Even 


We have noted with interest the comments from 
some of our Japanese and German filter customers 
about American rigs such as the R-4C and T-4XC. 
The cost of these units in their home countries, due 
to import duties, is 30 to 50 per cent higher than here 
in the United States, but the discriminating foreign 
amateur is willing to pay that premium partly because 
of the excellent filters which are available. Compared 
with the typical filter in the average set, the Drake 
eight-pole 250-Hz and the Sherwood eight-pole 125- 
Hz CW filters are valuable assets. Similarly, an op¬ 
tional 1500 to 1800-Hz ssb filter* can make the dif- 

*Drake also offers the FL1500, a 1500-Hz filter. Though publicized 
as an RTTY filter, it provides exceptional performance, especially 
under difficult phone contest conditions. Editor. 
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Cascode amplifier used for gain redistribution is installed in 
a small enclosure. The shield must be in place between the 
stages of the amplifier 


ference in being able to hold a contact under heavy 
interference and contest conditions. 

It takes some practice to become proficient at 
using a narrow if filter, just as in learning to tune 
with the wide-skirted audio filters. But during crowd¬ 
ed band conditions a 250 Hz filter can often be too 
broad! One CW operator used the 125 Hz filter in his 
R 4C almost exclusively during the hectic 160-meter 
contests. 

The entire line of filters for the R-4C is excellent 
and can be adapted to any receiver or transceiver. A 
construction article in the 1977 ARRL Handbook 7 
describes a method of adding bandpass tuning to a 
receiver lacking this feature. This circuit uses 
455-kHz filters and is inserted in the receiver i-f chain 
by converting down to 455 kHz and back up again. 
This basic idea can be used with any pair of filter and 
receiver intermediate frequencies. 

You could convert from 3395 kHz up to 5695 kHz 
and back down again, for example, or down from 9 
and up again. As the difference between the two i-f 
frequencies becomes smaller, the difficulty of the 
conversion process increases. A Drake R-4B owner 
who wishes to add R-4C filters to his receiver has to 
cope with a conversion frequency difference of only 
50 kHz. Howard Sartori, W5DA, has developed a cir¬ 
cuit for use in his R 4B which can be adapted to any 
i-f by simply changing one crystal oscillator. It has 
been used on intermediate frequencies as low as 50 
kHz and as high as 30 MHz with excellent results. His 
circuit is described on page 20 of this issue of ham 
radio. One precaution, when adapting the Handbook 
circuit or W5DA's i-f converter to a transceiver: make 
sure the transmitted signal does not have to pass 
through the added filters. Otherwise, with use of the 
two narrowest filters (the FL-250 and CF 125/8), the 


transmitter carrier offset frequency adjustment 
would become quite critical, and keying on the 
transmitted signal could be too soft. 

The Kenwood TS-820, which we have in the lab, 
has a noise floor and dynamic range in the ssb mode 
that is virtually identical to that of the Drake R-4C. 
Both units perform very well on phone; when you 
want to dig out a weak CW signal on a quiet band, 
however, the R 4C is significantly better. The R 4C's 
gain remains constant when a CW filter is switched 
in, but the TS 820's drops off 5 to 6 dB. Even if a 
weak received signal is above the noise floor, this 
gain reduction increases the age threshold to the 
point where it may become necessary to manually 
ride the gain control. The Yaesu FT-101B we tested 
had a dynamic range, at any test signal spacing, as 
bad as the unmodified R 4C when measured with the 
worst-case 2-kHz test method. The bulk of the 
problems in the FT-101B were caused by a bipolar 
transistor in the noise blanker which was being over¬ 
driven. 

A receiver's maximum net gain from the antenna 
to the detector can change significantly from band to 
band without having much effect on the measured 
sensitivity. Two sets with similar signal requirements 
for a given signal-to-noise ratio can have vastly dif¬ 
ferent capabilities in handling weak, fluctuating 
signals, especially on the 10- and 15-meter bands. As 
the net gain falls off, more and more signals will fall 
below the age threshold. The R-4C, for instance, 
holds a much more consistent net gain from 80 to 10 
meters than the TR-4C. The TS-820 increases the net 
gain on 10 meters compared to 20 and 15 by chang 
ing a capacitive tap on the rf amplifier drain. Its gain, 
however, is too high on 160 meters, resulting in a 
higher susceptibility to overload by broadcast sta 
tions. When connected to a nearly self-resonant 
160-meter vertical antenna at our lab in Denver, the 
TS-820 grossly overloads with the eighteen local 
broadcast stations, developing more than 1 volt 
across its antenna input. Without the 20-dB rf at 
tenuator switched in, the 160-meter band is nothing 
but a solid mass of S9 + 30 dB IMD products. 

The TS-820's front end is not selective enough to 
cope with this admittedly unusual receiving situation. 
On 1.8 MHz, the preselector attenuates signals that 
are 100 kHz off frequency by 18 dB. In comparison, 
the R-4C attenuates these same signals by 38 dB. On 
3.6 MHz, the TS-820's front end is down 8 dB at 100 
kHz off frequency, the TR-4C by 12 dB, and the R 4C 
by 24 dB. When tested on 10 meters, the 500 kHz at¬ 
tenuation is 8 dB on the TS 820, 8 dB on the TR-4C, 
and 15 dB on the R-4C. 

One way to eliminate the need for a sharp 
preselector is to use an up-conversion scheme, with 
the first i-f above 40 MHz. The input may only need a 


16 Q december 1977 


bandpass filter that rejects signals below 1.8 and 
above 30 MHz. Then image signals would fall above 
80 MHz and be virtually eliminated by the bandpass 
filter. The first mixer must have a much greater 
signal-handling capability than in present receivers, 
however, because it would see all stations between 
1.8 and 30 MHz. Two strong local signals, one on 14 
and the other on 21 MHz, could produce a 7-MHz 
IMD product. 

The R-4C and the TS-820 show a 20-kHz test- 
signal-spacing dynamic range in the ssb mode of 
about 80 dB when tested on 20 meters. At this fre¬ 
quency, the preselectors do not significantly enter in¬ 
to the dynamic range test, since they will not at¬ 
tenuate the test signals more than 1 dB. This is not 
the case on 160 meters, especially with the R-4C. 
Here, its high-Q front end attenuates the 20-kHz 
signals enough to raise the dynamic range by 12 dB. 
On the other hand, some receivers have too much 
gain on 80 and 160 meters which, even with sharp 
preselectors, could yield a dynamic range no better 
(or even worse) than on 20 meters. 

While the 20-kHz dynamic range of the R-4C im¬ 
proves on the lower frequencies because of its 
preselector, the 2-kHz dynamic range measurement 
remains quite constant at just under 60 dB. Similarly, 
it is consistently above 83 dB with the 600 Hz first i-f 
filter that cures its window overload problem. The 
TS-820 does not have this window problem since it is 
a single-conversion design and has no overloadable 
stages between the wide noise blanker filter and its 
narrow filter. Any improvement in dynamic range 
with increasing frequency separation of the test 
signals can only be attributed to its preselector. 

A detailed review of the TS 820 in CQ-DL, S far 
more comprehensive than anything published in this 
country, showed a 6-dB improvement in dynamic 
range as the test signal spacing was increased from 2 
to 50 kHz. It is interesting to note that CQ-DL also 
feels that a close-in 2-kHz spacing is necessary for 
proper evaluation.* 

The Atlas 210X, without its noise blanker opera¬ 
tional, has a better than average dynamic range of 
about 90 dB, which would be even better if its 
double-balanced mixer were properly terminated 
above the i-f frequency. 2 This could be accomplished 
with the use of a diplexer, as described by Wes 
Hayward, 4 or with a power jfet, as related by Ulrich 
Rohde. 2 - 3 There is one limitation in the 210X that 
cannot be easily remedied, however; its potential 
strong-signal handling capabilities cannot be fully 
realized due to its noisy conversion oscillator. Since 
this oscillator has noise sidebands that are only 65 dB 
down 10 kHz on each side of its center frequency, all 

•A recent independent measurement by DJ2LR showed the 
intercept point of the TS820 to be 12 dBm. 


the signals passing through the mixer will take on 
similar noise sidebands. Consider a strong station 
near a desired signal that is weaker in amplitude. 
Reciprocal mixing of oscillator noise can cause noise 
sidebands to be transferred to the strong nearby sta¬ 
tion and cause interference to the desired signal. 
Thus, even if the i-f filter's ultimate rejection is ac¬ 
tually realized in the receiver circuitry, which is 
doubtful in practice, this high level of rejection can 
be negated by wide band mixer noise. So while it 
takes two strong signals to cause IMD which can in¬ 
terfere with weak signal reception, a noisy oscillator 
and one strong signal can cause the same un¬ 
fortunate results. 9 

The noise blanker in the Atlas 210X also degrades 
its dynamic range, diminishing the advantage of the 
double-balanced passive mixer. The 210X 
transceivers we tested had a dynamic range of 
between 73 and 81 dB, depending on the band 
selected. When the blanker was turned on, these 
numbers dropped by 3 dB. 

There is little reason for a noise blanker to include 
additional gain stages which can degrade receiver 
performance. The TS-820 has only a 4-diode bal¬ 
anced blanker gate in its i-f chain; therefore, it does 
not reduce the overload capability or significantly in¬ 
crease the noise floor. Alternately, a balanced mixer 
or push-pull i-f stage can be gated for noise blanking; 
this requires no additional gain stages in the sig¬ 
nal path. 

product detectors 


Another area that could use additional work is that 
of the product detector. As the name implies, its out¬ 
put should be the product of the two input signals. If 



IMD generated at the output of the R 4C second mixer by 
two 5 mV signals at the antenna input. The signal spacing 
was 2 kHz. The receiver was tuned so that the narrow sec¬ 
ond i-f filter was positioned away from any test signals or 
IMD products. Therefore, with no signal reaching the AGC. 
the receiver gain is at maximum and the S meter reads SI 
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BFO injection is removed, output should go to zero. If 
this is not the case, as in the Heath HW series, 
envelope detection is also occurring, which causes 
audio distortion. On the other hand, the 6GX6 pro¬ 
duct detector in the Drake R-4, TR-4, and TR-4C, 
and the 6BE6 in the Drake 2A and 2B, works very 
well. 

Other extraneous outputs can occur even if the 
detector is acting solely as a product mixer. A detec¬ 
tor should be a double-balanced, or other arrange¬ 
ment, which provides good isolation between input 
and output. The two-diode detector in the R-4B and 
R-4C is not a double-balanced design and allows the 
detected audio to leak back and envelope modulate 
the last i-f stage. This resultant signal is detected in 
the age, which then tries to follow it at an audio rate, 
especially (but not only) when the faster time con¬ 
stants are in use. This audio output sounds slightly 
distorted, and is noticeable on ssb as well as CW. In 
addition, BFO injection is marginal, causing addi¬ 
tional distortion on AGC attack. 

We decided to replace the product detectors in our 
R-4C receivers, but wanted to use a device that was 
compatible with the existing drive and impedance 
levels. The MC1496L active double-balanced mixer 
looked like a good choice, and with minor circuit 
changes from the data sheet, was installed in the 
receiver. The modulation of the i-f by the detected 
audio was eliminated, resulting in cleaner sounding 
audio. AGC attack distortion was further reduced. 

The MC1496's main drawback is its high number 
of associated components. Eleven 1/4-watt 
resistors, nine capacitors, and the 1C had to be 
squeezed on a 1-3/4 by 1-5/8 inch (4.5x4.1cm) board 
which was nestled between the audio output 
transformer and the adjacent PC board (see fig. 3). 
All R-4C owners, whether they change product 
detectors or not, should add a 0.0015 nF capacitor 
across R83 in the audio amplifier. This corrects a 
phase error in the feedback circuit, and eliminates an 
undesirable peak in the audio frequency response 
which accentuates harmonic distortion. The Ken¬ 
wood TS-820 and the Atlas 21 OX both use a double- 
balanced diode product detector that works quite 
well, and needs considerably fewer parts, but they 
are low-impedance devices not easily adapted to 
some circuitry. 

conclusions 

We have discussed several popular receivers and 
noted some of their strengths and weaknesses. 
Some problems can be corrected in the field, while 
others go beyond the scope of a weekend project. 
We've also investigated two ways to improve a 
receiver’s susceptibility to overload, so that it can 
better handle today's high-level rf environment: 
redistributing the gain and increasing the early-stage 


selectivity with an additional filter. The importance of 
having a wide choice of adequate narrow filter selec¬ 
tivity, without leakage, was also mentioned. While 
most of our circuit changes have been applied to one 
specific popular receiver, the Drake R-4C, the ideas 
can be extended to other sets. A method of checking 
a receiver's overload capabilities which requires no 
test equipment was also described. Thus receiver 
changes can be evaluated as to their effect on 
dynamic range. 

The real key to how a receiver performs is its net 
gain distribution, particularly in relation to the loca¬ 
tion of selectivity determining elements. A receiver 
must have a great deal of gain from its antenna to the 
speaker to be able to receive weak signals. But if too 
much gain is placed ahead of a narrow filter, the 
receiver is bound to overload and generate in¬ 
terference of its own. 

How a receiver will perform in real-life situations 
can be determined in the lab, but only if it is tested in 
a manner that approximates the real world. We feel 
that the present 20 kHz signal-spacing method can 
be quite misleading, and should be augmented with 
our 2-kHz test procedure. If the two readings are 
significantly different, then further investigation is 
warranted. 

As we stated at the beginning of this article, 
receivers have improved in many ways, especially 
over the past 15 years; at the same time, dynamic 
range has diminished. Amateur radio operators 
should be demanding excellence in this critical 
parameter. Improvements in receiver versatility need 
not reduce system performance, as we have so often 
observed. Potential problems can be eliminated in 
new equipment by state-of the-art design or by 
retrofitting existing receivers. All that will be lost is 
some internally-generated rf interference! 
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Compare the Atlas 350-XL 
with other transceivers ... 


TYPE 

A 

LL SOLID STATE 

F 

IYBRID (VACUUM TUBE P.A.) 

MODEL 

Bill 

BM 


DRAKE 

TR4-CW 

HY-GAIN 

3750 

KENWOOD 

TS-820 

H 

INPUT 

POWER 

350 

WATTS 

200 

200 

300 

200 

200 

180 

BANDS 

10-160M 

10-80M 

160M0PT 

10-160M 

10-80M 

10-160M 

10-160M 

10-80M 


... and see why it's your best buy! 


Above is a chart comparing leading HF Transceivers 
that (all in approximately the same price range as 
the Atlas 350-Xl. The Drake TR4-CW is least ex 
pensive, while the HY-Gain 3750 is the highest 
Rated power input (SSB) and bands covered are 
listed in the chart, but below is a discussion on a 
number of other interesting comparisons which will 
help you choose the right transceiver for your 
station 

1. STATE-OF THE-ART. ALL 
SOLID STATE 

The first 3 transceivers listed above are all solid 
state The real designs of the future! Having manu 
lactured and sold over 12.000 of our little 210x/ 
215xs. we can attest to the high performance and 
reliability of all solid state design. Tubes for the 
driver and PA. with their tuning circuits and high 
voltage power supplies are rapidly becoming obso¬ 
lete As a result their resale value will be declining 

2. POWER RATING. 

The higher power rating on the 350-XL provides 
you with a comfortable edge over the others Run 
nmg barefoot you can easily ride over the com 
petition. If you're driving a linear you don't have to 
strain for every bit of drive from the transceiver It 
can loaf along with ease The 350 watt input rating 
is really very conservative Typical input power runs 
upwards of 400 to 450 watts without flat-topping 
Considerably more than the others 

3. BAND COVERAGE 

Not only does the 350-XL cover the 10 through 160 
meter bands (including all of 10 meters in four 500 
kHz segments), but one of its exclusive features is 
that you can install up to 10 auxiliary 500 kHz 
ranges anywhere from 2 to 5 MHz. and from 6 to 
23 MHz. This gives you great flexibility for MARS 
operation and possible future amateur bands Crys¬ 
tals for Auxiliary Ranges are installed internally In 
addition, the 350-Xl provides reception of WWV at 
5. 10. and 15 MHz. without having to add any aux 
iliary range crystals 



4. DIGITAL FREQUENCY READOUT 

On the 350-XL. the optional Digital Dial can be in¬ 
stalled. and you still retain the conventional analog 
dial, with the option of switching the digital dial off 
if you wish With the Ten-Tec or Yaesu 301. you 
lose the analog dial if you purchase the digital dial 
model, making you totally dependent on the digital 
dial 

5. FULL BREAK-IN CW 

Only two rigs offer this feature: the Atlas 350-XL 
and the Ten-Tec ! The others are all "semi-break 
in" And the Atlas includes CW sidetone with pitch 
and volume adjustments 

6. NARROW BAND CW FILTER 

This is another standard feature in the Atlas, op¬ 
tional on the Ten-Tec . Yaesu. and Kenwood. Ours 
is an I F filter with 500 Hz bandwidth, and shape 
factor of better than 3 to 1. 

7. A.F. NOTCH FILTER 

This 350-XL standard feature permits nulling out 
heterodynes and other interference The Yaesu. Hy- 
Gain and Kenwood include a similar feature 

8.SPEECH COMPRESSION 

The standard Atlas ALC system provides up to 20 
dB of R F compression which increases your talk 
power and at the same time reduces "flat-topping" 
and splatter An optional speech processor to pro 
vide up to 20 dB additional A F compression will be 


available soon for installation in the AC supply. The 
Hy Gam, Kenwood, and Yaesu also provide some 
form of speech processing. 

9. AUXILIARY VFO 

All of the rigs listed offer an optional second VFO 
for spkt frequency operation. But Atlas is the only 
one with an Auxiliary VFO that is not an add-on 
box The Atlas Auxiliary VFO plugs right into a 
space provided in the upper right hand corner of 
the front panel Although miniature in size it tunes 
the same 500 kHz as the primary VFO. and does it 
smoothly with coarse and fine controls that have 
10:1 planetary drives Green, yellow, and red LED's 
let you know which VFO you have set up for 
receiving and transmitting Very neat, and all 
self-contained 

An option to the Model 305 Auxiliary VFO is the 
Model 311 crystal oscillator that provides up to 12 
crystal controlled channels It also plugs into the 
front panel just like the 305 Vernier controls pro 
vide fine tuning of the crystal frequency 

10. MOBILE/PORTABLE OPERATION 

The Atlas. Ten-Tec . and Yaesu. being solid state, 
are unique in that they will operate mobile or port 
able directly from a 12-14 volt DC battery Also, the 
solid state rigs are considerably smaller and lighter 
weight than the hybrid rigs. The Atlas is unique m 
having a very handy plug-in mobile bracket for the 
350-XL that makes it a simple matter to plug-in and 
go mobile 

11. OTHER 350-XL STANDARD 
FEATURES include R I T. VOX. Crystal Calibra¬ 
tion. ANL. and Noise Blanker 

Compare the Atlas 350-XL SSB-CW Transceiver 
with the others, and we think you'll agrea the Atlas 
has everything you’ll ever need in a transceiver 
And it's made in America 

And let us not forget to mention Our Customer 
Service which is second to none Just ask the ham 
who owns one 


Model 350-XL (less options) $995. 

Model DD6-XL Digital Dial $229. 

Model 305 Auxiliary VFO $155. 



* MADE IN AMERICA ★★★★*★★★★★★★★★★★★★★★★* 

* We re very proud that every Atlas transceiver is made right here in America, (as are the Ten- 
if Tec and Drake). We think the American worker, and our employees in particular, are the most 

jj. talented, industrious people in the world. The quality and versatility of our transceivers are ^ 
. proof of this. ^ 

And by using this American quality workmanship, advanced value engineering in design and w 

* manufacture, and rigid quality control, the Atlas transceiver is not only competitively priced 

with the imports, but is actually a better value! ^ 

*★★★★★★★★★★★★★★★★★★★★★★★★★★ ★ ★ ★* 

^ Merry Christmas and Holiday Greetings from all the gang at Atlas! 

More Details? CHECK-OFF Page 150 


417 Via Del Monte, Oceanside. CA 92054 
Phone (714) 433-1983 
Special Customer Service Direct Line 
1714)433 9591 
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an up/down filter converter 


matches any 
bandpass filter 
to any receiver i-f 

Design and construction 
of an up/down converter 
that will interface 
any crystal filter 
with any receiver i-f. 
A design example 
shows how to add 
a 125-Hz filter 
to the Drake R-4B 


Ultimate receiver performance is viewed by most 
amateurs as a moving target, with increasing cost 
just one factor that keeps the target out of reach. 
New inventions and techniques are constantly being 
announced by the fast-moving electronics industry; 
yesterday's dream of an ideal receiver becomes 
history long before the final receiver payment is due. 
Giant strides in 1C technology have made receivers 
comfortable and easy to use through the addition of 
synthesizers, diode switches, and frequency 
counters. However, most real receiver performance 
improvements, in terms of signal-handling capability 
and selectivity, are still to be made. The name of the 
game is picking the weak signal out of the in¬ 


terference caused by many nearby strong signals. 
Then receiver performance specifications such as 
third-order intercept point, dynamic range, receiver 
desensitization, and mixer overload suddenly come 
to mind. 

One goal of modern high-frequency receiver 
design is to process the desired signal through the 
narrowest available filter, with the smallest number 
of active components. Maintaining a credible noise 
figure, however, tends to legislate against throwing 
out all of the active front-end components except the 
mixer.* While giant strides have been made in 
semiconductor development, filter technology has 
been advancing rapidly, too. 

This article will discuss the use of available crystal 
filters and will show you how to easily add high- 
performance filters to receivers without facing the 
frustrations of mixer design — frequency conversion, 
loss of sensitivity, and degradation of dynamic 
range. 

filter characteristics 

A complete line of filters optimized at the same 
center frequency for CW, RTTY, ssb, and a-m, par¬ 
ticularly the i-f in your receiver, is hard to find at a 
price you can afford, especially from a single 
manufacturer. Many receivers place the ultimate 
selectivity (that filter which passes the information 
bandwidth, such as a 2.4 kHz ssb filter) in the second 
i-f stage, or further down the active component 
chain than is desirable. 

Frequently a receiver manufacturer does not offer 
filters which are optimized for RTTY or CW. If you 
find a filter with the desired response characteristics, 
chances are that it won't match the receiver i-f. 

If you look to filter manufacturers who specialize in 
only crystal filters, you'll find that, within the past 
year or two, excellent crystal filters have become 
available that will optimize filtering for any mode of 
radio communications. The first stumbling block is 
the wide variety of filter center frequencies, typically 

•Recent developments in solid-state mixer design actually permit 
the omission of all active stages prior to the mixer. It is now possi 
ble to obtain a mixer noise figure of 10 dB or less on the high 
frequency bands. This will be sufficient for all but the most de¬ 
manding reception requirements, such as OSCAR 7, Mode A on 
10 meters. Editor 

By Howard Sartori, W5DA, 721 James Drive, 
Richardson, Texas 75080 
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UP-MIXER DOWN-MIXER 



fig. 1. Block diagram of the up/down frequency converter for adding an additional filter to a receiver. Z1 and Z2 represent the 
impedance matching networks necessary to interface the mixers and filter. 


in the range from 5 to 11 MHz. Rarely does one 
manufacturer produce a complete line of filters, op¬ 
timized for the information bandwidth of each of the 
operating modes used by amateurs. 

Cost has been a major factor in the past, but 
crystal filter production techniques have vastly im¬ 
proved and costs have turned downward. To put 
cost into perspective, and to consider the effects of 
inflation, excellent 8-pole crystal filters, with signal 
rejection floors below 100 dB, are now available for 
about the same price level as 4 and 6 pole crystal 
filters were about 5-10 years ago. 

Describing a crystal filter by its shape factor, nor¬ 
mally defined as the ratio of the 6-dB to 60 dB band- 
widths, doesn't tell the whole story. This measure of 
squareness is typically 1.7 to 2.2 for a good quality 
ssb filter, the slope of the response curve in a simple 
filter is determined by the characteristics of the 
crystals. For a 2.4 kHz ssb filter with a shape factor of 
1.75, for example, the attenuation/A frequency of 


the filter slope would be 54 dB/900 Hz. When nar 
rower filters were designed, the bandwidth between 
corners was reduced but the slope remained essen 
tially the same; a 500 Hz filter had a shape factor 
greater than 4.0. In fact, the bandwidth of the slope 
itself on one side of the ssb filter was wider than the 
60 dB bandwidth of an optimized CW filter! 

Eventually new fabrication techniques, such as 
mounting all crystals on the same header, permitted 
development of high-performance crystal filters. In 
some filters the entire passband may move as much 
as 2 Hz/°F, but this is not objectionable when the en¬ 
tire filter shape moves. To further illustrate the 
tremendous achievements in crystal filter technology 
that have occurred during the past several years, 
consider the 125-Hz CW filter now on the market. At 
one time, not too many years ago, 125-Hz crystal 
filters were a novelty of the laboratory. Today CW 
filters with 125-Hz bandwidths and shape factors of 
2.5 are available for approximately $125. 
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1ST MIXER 2ND MIXER 



fig. 2. Block diagram of the Drake R-4B showing the receiver frequency conversion scheme. The conversion is necessary for the 
additional filter inserted between the first and second mixer. This diagram can be used to check for any sideband inversion. 
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By using the newer 8-pole crystal filters, receiver 
performance can be imoroved in the following ways: 

1. Filters are optimized for the information band¬ 
width. 

2. Signal-to-noise ratios are improved. 

3. Filters placed as close to the front end as possi¬ 
ble improve dynamic range. 


* v cc 



fig. 3. A representative schematic diagram of the Texas In¬ 
struments TL442 doubly balanced mixer 1C. Input 1 has an 
input impedance of 600 ohms, while input 2 is 50 ohms. The 
output can be connected for 600 or 1200 ohms output im¬ 
pedance, depending whether the supply voltage is connec¬ 
ted to + V cc or OUTPUT E. 

4. Cascading with an existing filter to achieve bet¬ 
ter filter skirt and out-of-band performance. 

When you optimize filters, you not only reduce 
susceptibililty to interference — you also reduce 
listener fatigue. Improved signal-to-noise ratios are 
particularly noticeable on the low bands for several 
reasons. First, if only an ssb filter is available for CW, 
when a 125 Hz bandwidth filter is switched into the 
circuit, the bandwidth improvement ratio will be 10 
log 2400/125 or 12.8 dB. Even if a 500-Hz CW filter 
were available, a 125-Hz filter would improve the 
signal-to-noise ratio by 6 dB. In addition, by the very 
nature of impulse and static noise, the filter will pre¬ 
vent overloading the following stages; this means 
that the signal-handling ability of the receiver has 
been improved. 

Some receivers have a nominal 2- or 4-pole filter in 


the first i-f, and the final selectivity in the second or 
last i-f stage. Obtaining all the needed selectivity at 
one i-f is difficult, however, because of signal radia¬ 
tion and leakage (even with the best shielding). By 
placing a high-performance crystal filter in the first 
i-f, overload of the second mixer can be greatly 
reduced. Further, spreading the selectivity over 
several stages is an excellent way to improve ultimate 
signal rejection. 

Since the crystal filter you want to use will prob¬ 
ably not agree with your receiver i-f, to say nothing 
of the input and output impedances, a convenient 
method is required to interface additional filters. 
Many receivers have a simple general purpose filter in 
the first i-f with an output impedance of 500 to 1000 
ohms. This is an ideal place to add an outboard 
crystal filter. 

Designing a conversion scheme can be a compli¬ 
cated process; consider all the variables. Fig. 1 
shows a block diagram of the general approach for 
heterodyning the first i-f signal up or down to a high- 
performance crystal filter, and then heterodyning 
back to the receiver. The first mixer (up converter) 
can easily overload; the down-mixer is not nearly as 
susceptible to overload. In addition, the local 
oscillator can act as a source of spurious radiation for 
birdies in the amateur bands. Since only one local 
oscillator is generally used for the two mixers, it may 
serve as the leakage path for the signal around the 
filter. Or, the local oscillator signal could feed 
through the down-mixer into the next i-f stage. And 
consider the fact that since almost all commercial 
crystal filters are in the 5 to 11 MHz frequency range, 
the receiver i-f and the crystal filter frequency should 
be very close. 

Having both the receiver i-f, f if , and the filter, f F |_, 
at nearly the same frequency is probably the leading 
cause for abandoning the project. Mixers not only 
mix; they can amplify. Therefore, if fjf cannot be 
filtered out by the LC bandpass filter (BPF) at the 
output of the up-mixer, overload may eventually 
become a problem because both signals could be 
substantially amplified. To make matters worse, the 
conversion process usually results in some loss of 
desired signal; as much as 30 or 40 dB difference be¬ 
tween the two mixer output signals, fjf and f FL , is not 
uncommon. As a result, the filter signal rejection 
floor is greatly diminished. If the two frequencies are 
within several hundred kilohertz, the isolation of f FF 
by the bandpass filter may be as big a task as 
manufacturing the high-performance crystal filter in 
the first place. 

Finally, the filter must be very carefully matched to 
the up-mixer output and the down-mixer input. 
These matching networks are shown in fig. 1 as Z1 
and Z2. 
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Selecting a frequency conversion scheme should 
be done with care. Fig. 2 shows the first i-f signal, 
filter i-f, and local oscillator frequencies. It is well to 
consider the particular sideband, too, since sideband 
reversal may not be desirable. Fig. 2A shows the 
complete receiver conversion scheme, with the 
Drake R-4B used as an example. The sideband slope 
diagrams show the relative sideband with respect to 
the incoming rf signal. 

Fig. 2B shows how the up/down filter converter is 
integrated into the receiver's first if. Using the filter's 
center frequency, the required local oscillator fre¬ 
quency can be determined from f L o = ^ fl f if - The 
Sherwood Engineering CF 125/8* CW filter center 
frequency is 5695.0 kFIz. Assuming an 800-Hz tone, 
the incoming frequency, fjf, would be 
5645.0 +0.8 = 5645.8 kFIz; the local oscillator fre¬ 
quency would be 5695.0+5645.8=11340.8 kHz (or 
5695.0-5645.8 = 49.2 kHz). The 11340.8 kHz fre¬ 
quency is, fortunately, not in any amateur band; but 
the 49.2-kHz local oscillator signal would fall within 
the passband of the receiver's second i-f! Therefore, 
11340.8 kHz will be used as the local-oscillator 
frequency. 

solving the problems 

The close proximity of the receiver's first i-f and 
the crystal filter frequencies was the toughest prob- 

*Sherwood Engineering, 1268 South Ogden Street, Denver, 
Colorado 80210. 
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fig. 4. The capacitive tap down network is used to match 
the up-mixer to the crystal filter. It can also be used to 
match a high-impedance first i-f stage to the 600 ohm input 
of the TL442 mixer 1C. 


lem to solve. Convenience and easy-to-do were 
words which guided this design project for more than 
six months. Building the LC filter at the output of the 
up-mixer, shown in fig. 1, however, was anything 
but easy. Combining it with the impedance matching 
network, Z1, was complicated and certainly not 
repeatable without diligent tuning. Doubly balanced 
mixers were considered, but many of them required 
large numbers of external components and even null 
adjustments. 

Finally, a doubly balanced mixer 1C was found that 
provides internal preset nulls in excess of 30 dB, for 
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fig. 5. Schematic diagram of the up/down converter. All resistors are % watt, 10 per cent. The TL442 pin-out is shown for the 
dual in-line package. The active devices can be obtained from Texas Instruments Supply, 6000 Dentron Drive, Dallas. Texas 
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both the input and the local oscillator signal. Fig. 3 
shows a diagram of the Texas Instruments TL442 
(old designation SN76514). This circuit was designed 
specifically for radio receiver applications. Its 
features include 

1. Flat frequency response to 100 MHz; with tun¬ 
ing usable to 300 MHz, Cj = 3-5 pF; C 0 = 10 pF 

2. 50 and 600 ohms input impedances and 
600/1200-output impedance 

3. Factory-tuned null adjustments for both signal 
and local oscillator 

4. Single- or double-ended voltage source 

5. Differential amplifier with large signal-handling 
capability 

6. Low-level local oscillator requirement 

7. Noise figure of approximately 6 dB 

8. Typical conversion gain of 14 dB 

In the TL442 1C, uhf transistor chips are matched 
and the resistors are etch-trimmed in the manufac¬ 
turing process to achieve balance. The 1C actually 
consists of two cross-coupled differential amplifiers 
whose emitters are driven by a third differential 
amplifier. A constant-current source is connected to 
the third differential amplifier emitter. This device 
works best with 250 mV local-oscillator injection, and 
performs without significant overloading, up to 
about 300 mV of rf signal. Hence, the signal-handling 
characteristics of the TL442 are as good as or better 
than most vacuum-tube converters in current 
receiver designs. 

An excellent description of the TL442 is also 
available from Texas Instruments. 1 Cost of the 
doubly balanced mixer is $2.40, an excellent trade-off 
when you consider that no external components are 
required. With more than 30 dB separation between 
the desired fp L signal and the nearby fjf signal, the re¬ 


mainder of the high-performance crystal filter con¬ 
verter design is downhill. 

Impedance matching, or the lack of it, is a big 
benefit of using the TL442. The fixed 600/1200-ohm 
output required no LC network, and only the most 
simple matching circuit to match the 50-ohm crystal 
filter. Going from the filter to the down-mixer does 
not require matching when using the 50-ohm input of 
the mixer! With isolation between the local oscillator 
and the output port of more than 30 dB, the local 
oscillator signal will have only minimal impact upon 
the receiver, and will provide more than 60-dB pro¬ 
tection against signal leakage across the filter. 

The gain/loss in the conversion process is also 
worth planning. The Sherwood CF-125/8 filter has a 
typical loss of 9 dB (maximum 11 dB). Another factor 
is the bandwidth reduction loss from 2.4 kHz to 125 
Hz, which was shown to be about 13 dB. I like 
background noise to remain constant rather than to 
keep the signal strength constant when switching 
between the two filters; the noise floor is always a 
ready reference and a 13 dB drop in the noise floor is 
a noticeable deadening of the receiver! If the TL442 is 
connected for a 1200-ohm output impedance, about 
three S-units of excess gain can be provided to 
slightly more than account for loss of background 
noise due to bandwidth reduction. 

Designing the matching network, from the 
TL442's 1200-ohm output impedance to the 
CF-125/8 crystal filter's 50-ohm input impedance, is 
based upon the capacitive tap-down network shown 
in fig. 4. The 1C output impedance is 1200 ohms in 
parallel with 10 pF of source capacitance. LI is used 
to resonate this 10 pF and the series connected tap- 
down capacitors, Cl and C2. Fig. 4 shows the rela¬ 
tionships between the network components and the 
termination parameters. As discussed before, one of 
the advantages of the TL442 is that the crystal filter 
will directly match the 50-ohm input of the second 
TL442 mixer. 




fig. 6. The 1:1 line isolation amplifier is shown in A, while the amplifier with the variable ratio is shown in B. This design is capa¬ 
ble of handling large signals with low cross-modulation. 
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All that's needed to complete the converter are 
three semiconductor devices and one tuned circuit. 
Fig. 5 shows the schematic. Both mixer ICs are con¬ 
figured in the same manner. Rf ground potentials are 
carefully bypassed with monolithic capacitors using 
short leads. The TL442 outputs are single ended, and 
the impedance is raised to about 1200 ohms by ap¬ 
plying the supply voltage to pin 13. The constant- 
current source resistor network derives its voltage 
from the 3k resistor connected from pin 12 to pin 4; 
an additional 4.7k resistor is connected to pin 4 to in¬ 
crease gain. At the signal input, the 600-ohm input 



CENTER FREQUENCY 5695I.H! 

fig. 7. Frequency response of the Sherwood Engineering 
CF-125/8 crystal filter. 

(pin 11) is used for the receiver first i-f signal because 
matching to 600 ohms is convenient. 

The local oscillator was carefully designed to pro¬ 
vide as much decoupling from the supply voltage as 
possible and also to provide a very low output im¬ 
pedance. A T-pad attenuator between the two mix¬ 
ers further decreases the possibility of signal leakage 
from the signal input through the input mixer, 
oscillator, and through the output mixer. 

The capacitive tap-down network from the up- 
mixer, U1, to the crystal filter, FL1, is composed of 
LI, C6, and C5. Depending upon the Q of LI, and 
any other filter impedance, C5 and C6 can be ad¬ 
justed to give the proper ratio for a good filter match. 
This occurs at or near maximum signal strength 
without objectionable ripple in the passband or out- 
of-band ripples. 

Retune LI each time C5 or C6 are changed; the ad¬ 
justment is straightforward and noncritical. C15 pro¬ 
vides a fine-tuning adjustment for the crystal. 

line amplifiers 

When the output impedance of the receiver's first 
i-f is greater than one or two thousand ohms, a 
matching circuit will be required. Again, the 


capacitance tap-down network will work well for 
ratios of 24:1 or more. Further, there is sufficient gain 
in the TL442 1C mixers to recover a few dB of circuit 
loss. When excessive loss is encountered, a line 
amplifier (fig. 6) will help recover gain, or match ex¬ 
tremely high-impedance circuits to low-impedance 
circuits. This circuit features several S-units of gain 
while exhibiting very large signal handling 
capabilities with low cross-modulation distortion. 
The output impedance is 1200 ohms, untuned, and 
should be easy to match to the second-mixer circuit 
in any receiver. 

construction 

The whole system was built on a double-sided 
printed circuit board that fits over the pins on the 
CF-125/8 crystal filter. The filter is securely grounded 
to the back plane of the printed-circuit board to 
reduce signal leakage around the filter. A piece of 
double-stick Scotch mounting tape was used to at¬ 
tach the entire up/down crystal filter converter 
assembly to an unused panel inside the receiver. One 
word of caution: always place a metal shield between 
the input wafer and the output wafer of the crystal 
filter switch to minimize signal leakage. 

results 

True single-signal reception with the CF-125/8 
crystal filter in tandem with an ssb filter is most grati¬ 
fying. Fig. 7 shows the frequency response of the 
CF-125/8 crystal filter by itself. Other crystal filters 
give equally impressive results. My R4-B receiver is 
equipped with a 1:1 line amplifier which drives the 
Drake ssb filters from the 2-crystal filter in the first i-f 
stage. The output from the ssb filter drives the line 
driver (adjusted to make up the 6 dB filter loss) and 
then the second mixer. The up/down crystal filter 
converter is switched in between the ssb filter and 
the second line amplifier. The tandem combination 
of filters does not ring, and 40 word-per-minute CW 
copy is possible. The noise and static effects that 
were so bothersome when a 125-Hz audio filter 
(shape factor 3) was used are now annoyances of the 
past. 

If you are lucky enough to find crystal filters that 
are on the same frequency as your receiver's first i-f, 
all that is needed is a line isolation amplifier to buffer 
the filter, a matching network, and a line amplifier to 
make up the gain of the return signal. 

reference 

1. Balanced Mixer Application Note, Section 6.6 SN76514/TL442, 
Linear Circuits Application Department, Mail Station 964, Dallas, 
Texas 75222. 
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series ICs 


how to select 
TTL sub- 

for different 
digital designs 


The popular TTL family 
of digital ICs 
is widely used 
in amateur applications, 
but low-power, high-speed, 
and Schottky TTL 
have been largely neglected — 
here’s how to select 
the best TTL sub-series 
for your own designs 

Through the years, as the 7400 series of ICs has 
become the mainstay of TTL logic designers, more 
and more devices have been added to the family. 
In the last few years, both Fairchild Semiconductor 
and Texas Instruments have increased their com¬ 
mitment to the market by introducing expanded 
lines of high speed, low power, and Schottky- 
clamped devices. At the same time, extensive use of 
foreign production facilities has allowed a 50 per 
cent drop in prices, which distributors are now begin¬ 
ning to pass along to the consumer. Where does that 
leave you when you decide to build that new 
keyer or frequency counter? Consider the popular 
7400 quadruple 2-input NAND gate, for example. 
There are five versions: the 7400, 74H00, 74L00, 
74LS00, and 74S00. Which version is best suited for 
your purposes? What advantages does one version 
have over another? 


Actually, each 7400 sub-series (H, L, LS, and S) 
has clear cut strengths and weaknesses which make 
the choice a lot easier than it may appear. The two 
major differences between each sub-series are speed 
(maximum operating frequency) and power con¬ 
sumption. In general, to gain speed, power con¬ 
sumption must be increased. This speed-power 
trade-off would probably settle the matter because 
you would pick the lowest power version that meets 
the required speed and stop right there, but a third 
factor comes into play: cost. To either increase 
speed or decrease power, the cost at least doubles 
over that of the standard (and the least expensive) 
version. A good rule of thumb is to use these special 
devices only when the standard 7400-series chips 
can't do the job. 

performance comparison 

Let's go back to the 7400 quad 2-input NAND 
gate and look at the differences between each ver¬ 
sion and set down some general characteristics for 
each sub-series. 

The 7400 typically operates from dc to 35 MHz, as 
will the remainder of the 7400 series. This is a 
typical specification and does not hold true in devices 
of higher complexity such as the Texas Instruments 
SN74144, which contains a BCD counter, a four-bit 
latch, and a BCD to seven-segment decoder-driver. 
The SN74144 is intended to be a one-chip replace¬ 
ment for the popular SN7490A counter, SN7475 
latch, and SN7447 decoder-driver combination. Be¬ 
cause of the high component density in the SN74144 
(an equivalent of 86 gates on one chip), however, the 
typical counting frequency only extends to 18 MHz. 
Some of the earlier devices were equally slow. There 
was a time, not too long ago, when it was sometimes 
necessary to go through a handful of 7490 counters 
before you could find one that would work to 30 
MHz. Therefore, it's wise to buy only devices with 
current date codes, unless the application isn't criti¬ 
cal. Problems shouldn't pop up with any major 
suppliers, like those who advertise in ham radio, 
because the turnover is too high for 1973 chips to be 
still floating around in the open market. 

Digressing a moment, the date code is a three- or 
four-digit number standardized by the EIA (Electronic 

By Ian MacFarlane, WA1SNG, 102 Columbus 
Avenue, Greenfield, Massachusetts 01301 
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Industries Association). It is stamped on every inte¬ 
grated circuit, usually, but not always, after in¬ 
spection. Contrary to what you might think, you can 
get an untested 1C with all the same markings as a 
first-rate unit. If the number has four digits, the first 
two represent the year of manufacture, such as 75, 
and the next two stand for the calendar week, such 
as 38, which would mean the thirty-eighth week of 
1975 (the third week in September). If the number 
has three digits, the first is the year of manufacture 
(in the example above, the year would be cropped to 
5), and the last two digits refer to the calendar week. 

The typical low power 74L00 version will operate 
to 3 MHz, making it somewhat slower than the 
CMOS family. Every other sub series is faster than 
the original type. Below is a list in terms of typical 
speed: 

74L 3 MHz 

74LS 45 MHz 

74H 50 MHz 

74S 125 MHz 

These figures represent the highest typical clock 
rate for flip-flops. Once again, remember that each 
device must be considered on a one-by-one basis 
where speed is concerned, with the higher-density 
units having lower maximum frequencies than their 
less complicated brothers. 

Power consumption is often compared using the 
power dissipation per gate for each series. This in¬ 
formation is given in table 1 , along with all other 
comparative figures, but in this case it is based on 
the average supply current, per gate, assuming a 50 


the SN7490A, SN74L90 combination, and 13.15 
for the SN7473, SM74L73 flip-flop pair. The average 
supply current values for the remainder of the de¬ 
vices are: 4.5 mA for the 74H00, 0.4 mA for the 
74LS00, and 3.75 mA for the 74S00. Thus, if the 
7400 is used to establish the standard unit of power 
consumption (2 mA = 1 unit), then the relative stand¬ 
ings are 0.1, 0.2, 1.9, and 2.3 for the L, LS, S, and H 
sub-series, respectively. 

selecting a sub-series 

There are three variables that must be considered 
when choosing the proper series: price, speed, and 
power. In general, the first and deciding requirement 
is that the chip will work up to the desired frequency. 
It is possible to approach the choice from a power 
consumption standpoint, but if power conservation 
is critical, it would be a good idea to see what can be 
done with a very low power series like the RCA 
CD4000 COS/MOS family. On a cost-effective basis 
the low-power 74L00 series is not as good as the 
COS/MOS family, which has a much lower power- 
cost product; COS/MOS will also work at higher 
frequencies (5 MHz for counters, 10 MHz for gates 
and flip-flops). 

This brings us to the method for selecting the 
best sub-series once the speed requirements have 
been fulfilled: the power-cost product. Since both 
cost and power are to be minimized, it is easier to 
multiply the two figures together and deal with one 
variable instead of two. The lower the power-cost 
product, the more performance you get for your 

and 


table 1. Comparison of the various TTL sub-series showing clock, rate, power dissipation, propagation delay, relative cost. 


power-cost product 

maximum 

power 

gate 

average 
cost increase 



flip-flop 

dissipation 

propagation 

over standard 

power-cost 

series 

clock rate 

per gate 

delay time 

series 

product 

74L00 

3 MHz 

1 mW 

33 ns 

3.1 

0.62 

7400 

35 MHz 

10 mW 

10 ns 

1.0 

2.00 

74LS00 

45 MHz 

2 mW 

9.5 ns 

1.4 

0.57 

74H00 

50 MHz 

22 mW 

6 ns 

1.9 

8.49 

74SOO 

125 MHz 

19 mW 

3 ns 

3.4 

13.07 


per cent duty cycle. The average supply current data 
is readily available for individual devices, whereas 
power dissipation is generalized for all gates in the 
series. The difference in consumption will hold true, 
when comparing more complicated devices, so long 
as it is treated as an approximate ratio. In other 
words, if the average supply current for one gate of 
a 7400 is 2 mA, and the average supply current, per 
gate, of a 74L00 is 0.2 mA, then it is fair to say that 
any standard 7400 series device will require approxi¬ 
mately ten times the amount of power than an L- 
series unit does. In practice, the actual ratio may be 
more or less. 

To take several cases, the power ratio is 7.25 for 


money. In practice, the product is calculated by 
multiplying the average current per gate (in mA) for 
the series, by the average increase in price of the 
series over that of the standard 7400 series (given as 
a multiple, such as 3.1 times cost). Data is provided 
in table 1. This is a method for standardizing the se¬ 
lection process, or a mathematical replacement for 
common sense. 

As an example of how to use the chart, suppose 
you are planning to built a 10-MHz frequency stand¬ 
ard. The 10-MHz specification puts everything in the 
running except the L series. If cost effectiveness is 
the object, a look at the lowest power-cost product 
reveals that the LS series is your best bet. Sheer 
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low cost, providing that a husky power supply is 
available, would be provided by a switch to the 
standard series. Not all device selections are that 
simple. 

Let's assume you are designing a frequency coun¬ 
ter. The goal is to build a model capable of counting 
to the highest frequency and requiring the least 
possible power, and using only the TTL series (no 
CMOS or ECL integrated circuits); price is no object. 
In case the design goal will not be met by using only 
one 7400 sub-series, the lowest power version having 
the necessary speed will be selected. Excess 
speed margins, when not needed, will be sacrificed 
for power conservation. Starting with the 10 MHz os¬ 
cillator, choose a 7400. The 74LS00 and other sub¬ 
series chips have a reputation for not performing 
well in oscillator service. A key to this problem is the 
different biasing requirements for each sub-series. 
It is impossible to just simply remove a 7400 from an 
oscillator circuit and plug in a 74LS00 without 
changing external resistor values. There are many 
proven oscillator circuits based on the 7400, but 
little published information about biasing for oscilla¬ 
tor service, so sticking to the well trodden path will 
assure success. 

The first divider must be able to toggle up to 10 


build a higher current power supply than to purchase 
twenty-five special ICs at three times the cost of 
their standard TTL equivalents. 

TTL sub-series compatibility 

One of the original design objectives for the dif¬ 
ferent TTL sub-series was compatibility. All have the 
same maximum supply voltage rating of 7 volts, 
except for the L series, which is 8 volts. This gives 
plenty of leeway above the typical 5.0 V supply vol¬ 
tage, which is common to all sub-series. Operating 
temperature range extends from 0 to 70°C (32 to 
158°F). The maximum input voltage for the L series 
is 7 volts, with 5.5 volts as the limit for all others. 
Because of these similarities, mixing devices from 
different sub-series will produce no problems so 
long as fan-out limits are observed. 

Fan-out (the number of inputs a single output 
can drive) is figured only on the basis of outputs 
driving inputs from the same sub-series. The stand¬ 
ard fan-out is 10 loads, except for the L and LS 
series, where it is 20. Mixing of devices is permitted 
as long as the output can source (provide) or sink 
(absorb) the total current to or from all inputs. 

The high- and low-state input requirements are 
shown in table 2 along with output sink capabilities. 


table 2. Input and output data for the various TTL sub-series. Note that the L. series had two different standard inputs; assume 
highest input current when calculating output requirements. Negative signs represent current flow out of terminal 


series 

input current 
(high state) 

input current 
(low state) 

maximum output 
sink current 

maximum output 
source current 

74L00 

10/20 iiA 

—0-18/ -0.8 mA 

3.6 mA 

-200 fiA 

7400 

40 >tA 

-1.6 mA 

16 mA 

-400 /tA 

74LS00 

20 iiA 

-0.4 mA 

< 

E 

CO 

400 ,<A 

74H00 

50 nA 

-2.0 mA 

20 mA 

-500 (iA 

74S00 

50 pA 

-2.0 mA 

20 mA 

1000 pA 


MHz; a 74LS90 will require the lowest power. All re¬ 
maining dividers operate at 1 MHz or below, making 
the 74L90 the best bet. The counter control circuitry, 
which generates the count enable, strobe, and reset 
pulses functions at a very low rate, since most coun¬ 
ters can make no more than 10,000 counts per se¬ 
cond, so L-series devices can be used. The gate 
must pass the highest counted frequency, as must 
the first decade counter, and this application calls for 
Schottky ICs such as a 74S00 for the gate, and a 
74S196 for the first counter. The second decade 
counter must be LS to count up to 12.5 MHz, but the 
remaining counters may be L versions. Latches and 
decoder drivers can also be chosen from the L series. 

It is important to note that no standard series 
TTL logic was used in this circuit. Only when perfor¬ 
mance can be sacrificed in favor of price is standard 
TTL a wise choice. Price is almost always important, 
which explains my rule of thumb which suggests 
that the standard series be used exclusively, except 
when it just won't do the job. It's less expensive to 


From these figures it's easy to check to see whether 
a particular output can handle its loads. Just add up 
the low-state currents for all loads (inputs), and then 
check that the totals fall within the maximum sink 
limit for the output. The negative values of input cur¬ 
rent represent a flow out of the terminal, back into 
the output. If the output can sink the required cur¬ 
rent, it will always be able to source enough current 
for the loads. 

conclusion 

While the use of standard and LS series TTL ICs 
has certainly caught on for amateur projects, the H, 
L, and S series have been largely neglected. As so 
often happens with new products, this is due more 
to insufficient information than it is to a lack of ap¬ 
plications. It is hoped that this article has provided 
enough information to generate more interest in 
using the various TTL sub-series ICs in future 
designs. 

ham radio 
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500-watt 

regulated power supply 


Introducing 
Dragon One — 
a power source 
with built-in safety features 

for your 
high-power equipment 


With solid-state devices making advances in the 
vhf and uhf spectrum, more powerful transmitters 
are made available to radio amateurs. Solid-state 
transmitters and linear amplifiers in the 150-200-watt 
range are not uncommon. Although most of the 
equipment is made to operate in automobiles using 
car batteries, many amateurs want to operate their 
higher-power solid-state devices in their homes. But 
here the power supplies become a problem, unless of 
course, you wish to purchase an auto battery and a 
battery charger as accessories for the modern equip¬ 
ment. Even then, the battery has a finite life, and the 
sulphuric acid in the battery is hazardous inside living 
quarters. 

the dragon one supply 

This article describes a power supply system that 
delivers a whopping 500 watts of clean, regulated 
power. The regulation is better than 1 per cent from 
no load to full load, with a ripple voltage of less than 
10 mV peak-to-peak. Safety features such as current 
limiting, overvoltage shutdown, and short-circuit 
protection are all built in. Optimum regulator efficien¬ 
cy is approximately 65 per cent at an output of 450 
watts. 

Fig. 1 shows the regulated-power supply sche¬ 
matic. Transformer T1 steps down the line voltage to 
22 volts, which is rectified by full-wave bridge rec¬ 
tifier CR1. Filtering is by Cl, which is a computer- 
grade electrolytic capacitor having a capacitance of 
18,000 jtF. R1 discharges Cl after the power supply is 
turned off. 

Regulation is provided by U1, the popular 723 
regulator 1C. The 12-15-volt voltage adjustment is by 
R4. C5 ensures oscillation-free operation of regulator 


By C. C. Lo, WA6PEC, 5414 Barrett Avenue, 
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723. U1 output drives 02, an MJE3055, which in 
turn, drives Q3-Q6, 2N3055s. Current sensing is by 
R16, a special 15-milliohm resistor. The two output 
terminals are isolated from chassis ground. Ground¬ 
ing is achieved by connecting the positive or negative 
output terminal to the ground terminal with a jumper. 
A light-emitting diode indicates the presence of dc 
output voltage. R3, R4, and R5 make up the output 
voltage sensing divider; the voltage control signal is 
connected to U1 inverting input. 

To protect the power supply from burning itself up 
in case of excessive load current, the short-circuit 
shutoff is done in conjunction with the current 
limiting provided by the regulator through R16. As 
load current exceeds 35 amps, the output voltage 
starts to drop. When the voltage drops below 8 volts, 
Q1 turns off and SCR1 turns on, pulling the 
regulator noninverting input close to ground poten¬ 
tial, thus turning off the output power. This condi¬ 
tion remains until the power supply is turned off and 
SCR1 unlatches. 

Overvoltage shutdown is designed into the system 
to protect your expensive transceivers and linear 
amplifiers. If anything should happen to the regulator 
or any of the series transistors, chances are one of 
these devices will short out, putting the full voltage 
across Cl at the output. This could be disastrous to 
transceivers and amplifiers. Relay K1, together with 
CR2 and SCR2 ensure that this will not happen, even 
if all the pass transistors and regulator are shorted. 
As the voltage exceeds 16 volts, CR2 starts to con¬ 
duct, supplying gate current to SCR2, which turns 
on and activates K1. In doing so, the main dc sup¬ 
ply is cut off and will remain off for as long as the 
power is on and the defect has not been corrected. 
This special feature is valuable and its additional cost 
is well justified, although the overvoltage shutdown 
feature may never be needed in the lifetime of the 
power supply. 

construction 

All components are packaged in a 7 x 8 x 10-inch 
(178x203x254mm) steel chassis box. Three heatsinks 
are used (photo). 

All components shown inside the dotted line in the 
schematic diagram are mounted on the printed cir 
cuit board. Since this circuit is a high-current power 
source, no. 12 (2.1mm) wire should be used for all 
high-current paths. However, no. 16 (1.3mm) wire 
can be used for interconnections from the two relay 
contacts, which are wired in parallel to the individual 
transistor collector and from the individual emitter to 
point L or R16. R19 and C6 are mounted behind the 
output terminal block. Holes are punched on the top 
and bottom panels for ventilation purpose. 


Output voltage can be adjusted between 12-15 
volts dc. Load current is rated at 35 amps intermit¬ 
tent, and 22 amps continuous duty. For prolonged 
operation at high current and low output voltage 
(below 13 volts), a small external fan is recommend¬ 
ed for cooling the heat sinks. However, the power 
supply can deliver 22 amps continously without 
forced-air cooling if ambient temperature is below 
77°F (25°C). The temperature of the pass bank tran- 



Underchassis view of the power supply. Three heatsinks 
are used. The heatsink mounted on the rear of the chassis 
box is isolated from chassis ground. The four 2N3055s (Q3 
- Q6) are mounted directly on the heatsink. The heatsink on 
the right-hand side is for bridge rectifier CR1: the other 
heatsink is for Q2. Heatsink compound was used for 
mounting Q2 - Q6. 

sistor under this condition stabilizes at around 221 °F 
(105°C). With a 25-30 cfm (7 x 105-8 x 105 
cm 3 /minute) fan blowing at the rectifier and the tran¬ 
sistor heatsinks, the transistor heatsink temperature 
stabilizes at 122°F (50°C) with 30 amps continuous 
load current operation for one hour. Regulation is 
below 1 per cent from no load to full load (35 
amps). The taps on transformer T1 are for optimum 
efficiency operation. It's obvious that if the line 
voltage is high, the unregulated dc voltage will also 
be high, making the voltage drop across the pass 
bank transistor high. That means higher power 
dissipation and lower system efficiency. Hence, if the 
input line voltage is connected to the proper tap, an 
optimum system efficiency is achieved. 
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HEATHKIT: The name in Amateur 
radio...and now computers! 



H 


K11 

LSI-11 

Computer 

Kit 

$1295 


H8 

Computer 

Kit 

$375 


SB-104A Amateur Transceiver 

The world-famous SB-104 with significant improve¬ 
ments. We've increased the sensitivity to 0.5 jtV on 
all bands and included a fully assembled and tested 
receiver front end circuit board for reduced assem¬ 
bly time. The optional 400 Hz filter is independently 
selectable for CW operation. We’ve maintained the 
features that made it famous too — totally broad- 
banded, all solid-state, digital frequency readout and 
more. Make the SB-104A the “heart'' of your station. 
Only $669.95 


H9 

Video 

Terminal 

Kit 

$530 



HW-2036 2-Meter Mobile Transceiver 

Our value-standard 2-meter rig offers true digital fre¬ 
quency synthesis in 5 kHz steps and a built-in tone 
encoder to access most repeaters! Also features 
built-in simplex, + and - 600 kHz offsets, and an aux. 
position that lets you add your own crystal for any 
other offset crystal you may want. The HW-2036 has 
0.5 ,iV receiver sensitivity and a transmitter that can 
operate into an infinite VSWR without damage! Come 
on up to 2-meters with one of the best mobile rigs 
you can get. 

Only $269.95 


dlilHeattg 


HEATHKIT CATALOG 


Nearly 400 kits for you to 
build! Whatever your inter¬ 
est—hi-fi, television, auto¬ 
motive, marine, home ap¬ 
pliances, test gear—it’s all 

in our big new catalog. ■ 

Send Today! ► | c 

Prices are mail order net F.O.B. Benton Harbor, Michigan. ■>’ 

Prices and specifications subject to change without notice. Ml 


The personal ' 

computer products you’ve k 

been waiting for. f* ? 

And the ones to which all V; 

others will be compared. H 

Total computing systems —‘ a. 

for home, hobby, educa- 1 LA36 \ 
tional and business appli- \ w °, e „hi 
cations. Powerful, com- ' xeybo.rd p'lmer 

prehensive software to get special'lowVrice 

you up and running fast. $1495 A „ embled 

Unequalled documenta- - 

tion and product support services coupled with low 
Heath prices make the difference. 

Self-Instruction Course 

- in Microprocessor Operation and 

Application 

/ Another addition to Heath’s 

■'•I famous Continuing Educa- 

^ tion Series. Learn microproc- 

essor operation, interfacing 
and programming. Hardware 
A*-?-* J > and software experiments let 

JSV you get hands-on experience 
using the ET-3400 Micro- 
processor Trainer. 


Schlumberger 


Heath Company. Dept 122 360 
Bonton Harbor. Michigan 49022 


Please send me my FREE Heathkit Catalog. 
I am not on your mailing list. 


More Details? CHECK-OFF Page 150 


december 1977 Q 33 



















the latest gear 
for the VHF enthusiast 


BanPBEB-dOHnsan 


Gamber-Johnson 

Deluxe slide mount 

SI 7.88 

• Solid snap in design 

• Attaches to radio 
mtg bkt (or directly 
to radio! 

• Four molex pins for 
power and external 
speaker 

• BNC RF slide 
connector 

• pigtail UFIF 
(SO-239) 
connections to 
radio and antenna 

• designed for 
commercial use 
thru 1000 MHt 


Gamber-Johnson 
Console floor mount 
$31 50 

• utilizes deluxe slide 
mount 

• built in speaker 

• mount attaches 
securely to floor 

extra slide mount 
base $8 40 

stationary half of deluxe 
slidemount allows use of 
radio in second car or 
location 




Frequency Register Search Indicator Scan or Search 


Program Panel 


Channel Panel 16 Scanning L.E.D.'s 


Regency Digitally Programmable Scanner 
with Keyboard Entry special $299 

Model ACT-T-16K Selectivity 


Frequency Range: 

Lo VHF . 30- 50MHz 

Hi VHF 146-174 MHz 
UHF 440-512 MHz 

Sensitivity: 

(20 DB quieting) 

Lo VHF. 0.5 n V 

Hi VHF . 0 6 (iV 

UHF. 0.7 M V 


Selectivity 

• 7 KHz (min.| @ 6 DB 
- 15 KHz (max.) @ 60 DB 

Squelch: (threshold) 

Lo VHF. 0.4 V 

Hi VHF.0.5 p V 

UHF. 0.6 m V 

Search Scan Range(max) 
Lo VHF 4000 channels 
Hi VHF 5600 channels 
UHF 5760 channels 


uicncom 


Westcom 
VHF Amplifiers 

Mode 1 Band 

2M 3x30 144MHr 
?M 3x301 144MH/ 

2M 10x40 144MH* 

2M 15x80 144MH/ 

2M 15x801 144MH7 


Band 

Emission 

P in 

P out 

Price 

144MH/ 

FM 

1 4 

30 

72 95 

144MH/ 

CW FM SSB AM 1 4 

30 

82 95 

144MH/ 

FM 

2 10 

40 

77 95 

144MH/ 

FM 

5 15 

80 

129 95 

144MH/ 

CW FV SSB AM 5 15 

80 

139 95 


Ruggedized DC 
Power Supplies 

Ideal for VHF Transceivers 
and Amplifiers 

• 105-125 VAC. 50 60 Hz 

• Fold back current limiting 

• 13.8 VDC- ,05V 

• UL listed & computer grade components 

• One year warranty 

• 5 mV peak-peak max ripple 


Astron RS-6A $49.95 

4 5 ADC Continuous 
6 0 ADC Intermittant 
Recommended for uo to 
30 W amp's & xcvrs 


Astron RS-20A $89 95 

16 ADC Continuous 
20 ADC Intermittant 
Recommended for up to 
'20 W amp s 


Astron RS-10A S74 95 Astron RS-35A $129 95 

8 ADC Continuous 25 ADC Continuous 

10 ADC Intermittant 35 ADC Intermittant 

Recommended for up to Recommended for up to 

180 W amp s 


70 W amp s 180 w am P s 

(arsen 

Electronics 

Larsen mobile antennas 

% wave, 3dB gam, 200 W rating 

LM-150-K 2M roof mount $30.20 

LM-150 w/magnetic mount $38 45 

LM-150 wlrunk lid mount $37 90 

for Motorola NMO type mount add $5 25 
220 MHz and 450 MHz availableat same price 


Master Charge & B of A 
We ship prepaid in USA 
Calif residents add 6% tax 
Check with order or COD 


10 day money back guarantee 
full satisfaction guaranteed 
Factory warranty on all items 


iscmom 


COMMUNICATIONS DIVISION 1320 Grand Ave. San Marcos. CA 92069 (714) 744-0728 
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voice-operated gate 


to replace 
voice-operated relays 

for 

carbon microphones 

Presenting a circuit 
using four ICs 
plus a couple 
of transistors and diodes 
to replace the old 
voice-operated relays 
in ssb transceivers 


VOR is an acronym for what is often called the 
"voice-operated-relay" or "squawk-to-talk" circuit, 
as used in many modern ssb and fm transceivers. 
"Voice-operated-relay" was an adequate description 
when tubes and relay circuitry were used, but it's 
rather unusual to find such relays in today's all-solid- 
state designs. And so now we have the Voice 
Operated Gate, or VOG. 

The VOG described here used four ICs plus a 
couple of transistors and diodes to accomplish pre¬ 
amplification, bandpass filtering, and audio gating. A 
logic output also comes out of the VOG (choice of 1 
or 0 for gate-on), to serve as a turn-on signal for 
other sections of the system being voice controlled. 

Incorporated in the VOG is a lowpass and highpass 
filter pair providing the equivalent of a 300-3000 Hz 
bandpass filter with 40 dB per decade rolloff at each 
edge. These filters are of the active type, built around 
operational amplifiers. Only the audio passing 
through the filters can actuate the gate (and thereby 
pass through the VOG); this helps to discriminate 
against ambient noise. 

VOG circuit 

A diagram of the VOG is shown in fig. 1. The first 
section is a microphone preamp with an fet constant- 
current source for a carbon microphone. The carbon 
microphone is a variable resistance, so the injection 
of a constant-current into it causes the voltage 
across it to be representative of the variations in 
resistance of the microphone. The op amp that forms 

By Hank Olson, W6GXN, P.O. Box 339, Menlo 
Park, California 94025 
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fig. 1. Voica-operated-gate (VOG) circuit block diagram. The 
circuit is a replacement for the old voice-operated relay 
systems prevalent in many modern ssb and fm transceivers. 


the microphone preamp has a voltage gain of 100, 
which provides a voltage output of about 3 volts rms 
for usual carbon microphones during average close- 
talking use. 

Following the microphone preamp is the highpass 
active filter followed by the lowpass active filter, 
each consisting of one section of the same quad op 
amp (U1) that's used as the preamp (see fig. 2). The 
last section of U1 is used as an active diode detector 
CR1, CR2, in which the op amp linearizes the detec¬ 
tor. The diode detector is arranged to furnish the 
negative polarity of rectified audio. 

The rectified audio from CR1, CR2 is then aver¬ 
aged by U2. Since the averager (U2) is also an in¬ 
verter, the negative rectified audio is inverted and 
averaged to become a smoothed, long, positive 
pulse of the duration of the audio burst originally 
delivered by the microphone. This positive pulse is 
processed by U3, a Schmitt trigger, which sharpens 
the pulse leading and trailing edges and makes it 


+ 15V 



fig. 2. Schematic showing the carbon microphone preamp, bandpass filter, and voice-operated gate (VOG). Note that U1 is the 
equivalent of four ^A741 op amps and could be replaced by four such ICs. 
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CMOS-logic compatible. The Schmitt trigger also in¬ 
verts the pulse and adds an effect called hysteresis. 
That is, U3 output (pin 7) will go from 1 to 0 at an in¬ 
put level (set by the threshold adjust pot) of say, 2 
volts. U3 output will not return from 0 to 1 until the 
input voltage has dropped substantially below 2 
volts. This hysteresis action prevents noise on the 
audio and minor voice level wavering from causing a 
chopping effect. 

After the Schmitt trigger comes 02, a simple tran 
sistor inverter, which inverts the audio-derived pulse 
to provide the proper polarity to turn on analog gate 
U4 when an audio signal is present. The inverter out¬ 
put and the Schmitt trigger output provide both 0 to 
1 and 1 to 0 logic level outputs, which can be used to 
actuate the turn-on function of the transmitter. Both 
polarities are handy, because this unit may be used 
with a number of transmitter designs. 

The analog gate, U4, is a member of the RCA 
CD4000 CMOS logic family, which makes it much 
less expensive than some of the hybrid analog gates 
on the market. U4 consists of four analog gates. 
Since we need only one, all four sections have been 
wired in parallel. The CD4016 doesn't tolerate very 
large ac voltages without distortion, so the (filtered) 
audio input is attenuated at a ratio of 3:1 by a voltage 
divider at the analog input. 

adjustment and testing 

Setup of the VOG is simple. Connect it to a carbon 
microphone and a ± 15-volt supply. Connect a scope 
or ac VTVM to U1 pin 3 of U1. Talk into the 
microphone and adjust the LEVEL pot (fig. 2) until 
about 3 volts rms is seen, then adjust the 
THRESHOLD pot until about +2 volts is seen at its 
wiper arm. Connecting a scope or ac VTVM to the 
output should now show a pulse of audio when 
speaking into the microphone. A dc voltmeter at U3 
pin 7 should jump from +15V for "no talking" to near 
zero for "talking". The same dc voltmeter at the 02 
collector should react in the opposite way: near zero 
for "no talking" and +15 volts for "talking." 

closing remarks 

This VOG circuit was originally designed to replace 
one of the special-purpose ICs made by a large linear 
1C manufacturer. It surpasses the device it replaces in 
every way. 

Note that U1 is the equivalent of four /tA741 op 
amps and could be replaced by four such ICs. Also, 
two /iA747s (dual *iA741 op amps) or two MC1458s 
could also be used. U2 is best left as an LM301A, 
since the requirement here is for low input bias cur¬ 
rents. When using other-than-called-for ICs, 
however, pin changes will have to be made. 
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HAM-KEYS 


The keys that are easy 
to put your fingers on! 
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1 - 800 - 325-3636 


TOLL FREE 



Model HK-1 
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Same day shipment 
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Electronic Keyer 
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equipment 
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accurate low power 

rf wattmeter 


for high frequency 

and 

vhf measurements 


How to build an 
accurate low-power wattmeter 

that measures 
up to 10 mW 
from 1 to 500 MHz — 
it uses small lamps 
as barretters 


A pair of subminiature lamps used as an rf power 
detector make up the heart of a simple but accurate 
rf power meter, which can be calibrated directly from 
dc measurements. The instrument described in 
this article can be used to accurately measure rf 
power from 10 mW down to about 0.2 /xW, over a 
frequency range from 1 MHz to 500 MHz. Its high 
sensitivity makes it useful for a host of purposes 
including antenna gain measurements, local oscilla¬ 
tor measurements, and vswr or filter response meas¬ 
urements in conjunction with low-power signal 
generators. Its maximum power capability can be 
extended to any level through the use of external 
calibrated attenuators or directional couplers. In 


addition, homebrew attenuators and directional 
couplers can themselves be calibrated using the 
power meter. 

The rf power detecting element in the wattmeter 
consists of a pair of incandescent lamps used as 
barretters. Barretters have been used for many 
years in commercial wattmeters and have been dis¬ 
cussed in several previous articles. 1 ^ 

A barretter is a wire element whose resistance 
increases with temperature. Suppose a barretter is 
heated to a specific resistance (say 50 ohms) by a 
variable power source whose level is known. As 
long as the total power dissipated and the ambient 
temperature remain constant, the barretter resis¬ 
tance will remain at 50 ohms. Now suppose the bar¬ 
retter is also heated with power from a separate 
source (an rf generator in this case) whose level is 
unknown. The resistance of the barretter will in¬ 
crease. If the power supplied from the known source 
is then reduced until the barretter resistance returns 
to 50 ohms, the amount of power reduction from the 
known source will equal the power supplied by the 
unknown source. The unknown power level is thus 
measured by metering the decrease in the known 
power source. 

The known power source can be adjusted auto¬ 
matically to maintain constant barretter resistance by 
using a bridge circuit in a closed loop with an am¬ 
plifier. In many commercial microwave power meters 
the closed loop forms a self-balancing audio oscilla¬ 
tor so that the known power source is an ac signal (in 
combination with some dc which is also applied). 
The oscillator technique has the advantage of elimi¬ 
nating dc offset drift errors in the balancing and 
metering circuits. In the power meter described here, 
however, the known power source is pure dc. The dc 
approach was chosen for ease of calibration and 
testing, for circuit simplicity, and to allow a wide rf 
frequency range. (The relatively large rf coupling 
capacitor required for low-frequency response would 
introduce excess phase shift and upset the balance 

By James H. Bowen, WA4ZRP, 6500 Care¬ 
free Lane, Apartment B1-21, Roanoke, Virginia 
24019 
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in an ac balanced bridge, depending on the low 
frequency impedance of the rf source.) 

circuit description 

The circuit diagram of the rf wattmeter is shown in 
fig. 1. The design philosophy was to explore what 
useful sensitivity could be achieved in a simple cir 
cuit without the use of special low drift components 
or special schemes for drift compensation. The 
experimenter who wishes to build his own version of 
the wattmeter is encouraged to try his hand at 
improvements. 

The incandescent lamps, II and 12, used in the rf 
sensor are subminiature T 3/4 types obtained at a 
hamfest flea market. The lamps have wire leads and 
the glass envelopes are 0.187 inch (5mm) long by 
0.094 inch (2.5mm) in diameter. Their dc character¬ 
istics indicate they are similar to Chicago Miniature 
types CM2, CM30, or CM3102. Fig. 2 shows the 
measured current-voltage (l-V) characteristic of one 
of the lamps. Note the non-linear nature of the 
plotted data which indicates changing lamp resis 
tance. This general characteristic is typical of all in 
candescent lamps with tungsten filaments. Fig. 3 
shows the same data plotted as dc resistance, V/l, 
versus power dissipated, VI. At rf frequencies, the 
resistance of the lamp during any rf cycle remains 
constant and equal to the dc resistance because one 
rf cycle is much shorter than the minimum thermal 
response time of the lamp filament (skin effect does 
not appear to seriously alter the resistance of the 
small diameter, high resistivity filament over the 
frequency range of interest). 



The author's completed power meter 


In order to simultaneously feed dc and rf to the 
lamps over a wide bandwidth, the lamps are 
connected in series for dc and in parallel for rf. Chip 
capacitors Cl and C2 perform the functions of rf 
coupling and bypassing, respectively, with low im 
pedance over a wide frequency range. If chip 
capacitors are not available, small ceramic disks with 
zero lead length may be used. For good uhf measure 
ment accuracy, construction of the rf sensor must be 
based on good uhf construction practices, with em 
phasis on minimizing parasitic inductances by keep 
ing all leads short. The rf paths through Cl, either 
lamp, and C2 to ground must be as short as possible. 

The rf sensor is built on a small piece of double 
clad glass epoxy printed-circuit board 1/16 inch 
(1.5mm) thick as shown in the photograph. Both 
sides of the board were soldered directly to the 
rear of a BNC connector, with the connector center 
pin soldered to a pad approximately 0.105 inch 
(2.5mm) wide. This pad forms a 50-ohm microstrip 
transmission line leading to chip capacitor Cl. One 
lead of both II and 12 is soldered to a small pad con 
nected to the other end of Cl. A small hole is drilled 
through the board at the ground lead of 12 so this 
lead can be soldered to the ground plane on both 
sides of the board. The opposite lead of II is soldered 
to the pad in the upper right hand corner in the 
photo. A dc feed wire is also soldered to this pad and 
chip capacitor C2 is soldered from the point of at 
tachment of 11 across a gap to the ground plane. 

On the ground side of C2, another hole is drilled 
through the board and a wire is soldered through 
this hole to form a direct connection to the ground 
plane on the back of the board. The use of small fila 
ment lamps with low parasitic inductance, and this 
method of construction ensure good performance 
into the uhf portion of the spectrum. (Warning: chip 
capacitor ends must be soldered quickly with 
minimum heat; otherwise tin-lead solder will rapidly 
leach away the metallization from the ends of the 
capacitors.) 

The layout of the remaining dc portion of the watt¬ 
meter circuit is not particularly critical and was built 
on a Vector DIP padboard mounted on the meter 
terminals. The unit is housed in a 4 x 5 x 6 inch (10.2 
x 12.7 x 15.2cm) minibox. 

The lamps are operated at sufficient dc current to 
bring their series resistance to 200 ohms. If the lamps 
are reasonably well matched, the resistance of each 
lamp will be about 100 ohms, making the parallel rf 
resistance equal to 50 ohms. If two lamps identical 
to the one plotted in fig. 3 are used, each will dissi¬ 
pate about 7 mW at a resistance of 100 ohms, for a 
total dissipated power of 14 mW. Thus, 14mW is the 
maximum rf power which can be measured in a 50- 
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ohm system with two such lamps. A highest scale of 
10 mW was therefore chosen for the wattmeter. 
Random drift establishes a practical limit of 10 /tW 
for the most sensitive scale. 

To maintain their series resistance at 200 ohms, 
the lamps are operated in a bridge circuit consisting 
of R1, R2, R3, and the rf sensor. For best accuracy, 
R1, R2, and R3 should all be selected to be as close 
as possible to 200 ohms with R1 and R2 selected for 
best match, and R3 selected closest to 200 ohms. 

The voltage difference between the two legs of the 
bridge is sensed and amplified by U1, a ^A741 or 
similar type op-amp 1C. The capacitors in the feed¬ 
back loop of U1 form an integrator for very high dc 
gain and good stability. The output of U1 passes 
through diode CR1 to transistor Q1, the bridge cur¬ 
rent driver. Q1 is connected as an emitter follower, 
and supplies the necessary current to bring the 
bridge to a balanced condition. The 10k resistor 
across Q1 feeds a small residual positive bias to the 
bridge to ensure that the bridge will always come to 
balance with a positive potential, even though U1 
may initially turn on with a negative output. Diode 
CR1 prevents emitter-base breakdown of Q1 if U1 
turns on with a negative output. 

Following turn-on, the output of U1 will quickly 


become positive in response to the residual positive 
bias on the bridge. The voltage at the output of U1 
will continue to increase until enough current flows 
through the rf sensor to bring its resistance to 200 
ohms, at which point equilibrium is achieved. In 
practice, the bridge comes to balance within a 
second or two of turn-on, with some overshoot due 
to the thermal lag of the lamps. 

The equilibrium voltage at the top of the bridge, 
Vb, (3.50 volts in the unit shown) is fed to the 
metering circuit made up of U2A, U2B, and asso¬ 
ciated components. Range switch S2A selects one 
of the calibration resistors, R4 through R10. A meth¬ 
od for calculating the values of these resistors is 
covered in the calibration section. 

Op-amp U2A compares the voltage selected by 
S2A to a reference voltage established at pin 3 of its 
input. Since the full-scale voltage change in Vb is 
only 1.1 mV for the 10 scale, the reference volt¬ 
age supply must be extremely stable and minutely 
variable. To establish a stable reference voltage, 
fet Q2 is connected as a constant-current source 
feeding zener diode, CR2. Any fet having an loss °f 
3 mA or more could be used for Q2. Alternatively, a 
5-volt, three-terminal regulator 1C could probably be 
used instead of Q2 and CR2. 


fig. 1. Schematic diagram of the 
rf wattmeter for 1 to 500 MHz. 
Fixed-value capacitors are disk 
ceramic except as noted; polar¬ 
ized capacitors are electrolytic or 
tantalum; resistors are 'A or Vi 
watt carbon composition types. 



Cl, C2 

0.1 fxF chip capacitor or miniature teadless ceramic discap 

R18 

5k trimmer 

11, 12 

subminiature T-3/4 incandescent lamp (Chicago Miniature type 

R19 

2k trimmer 


CM2, CM30, or CM3102) 

R4-R10 

(see table 1 of text) 

J1 

BNC jack, flange mount 

SI 

dpst toggle switch 

R15 

miniature 50k 10-turn pot 

S2 

2-pole, 7-position rotary wafer switch 
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Resistor network R11 through R16 divides the 
zener voltage down to the value required to match 
Vb- To get the required voltage resolution with a 
reasonable adjustment range, a miniature 10-turn pot 
was used at R15. If a 10-turn pot is not available, 
then both a coarse and a fine adjust pot must be 
used. Resistors R11 through R14 and R16 reduce the 
adjustment range of R15; this increases resolution. 
Resistors R11 through R13 are chosen to establish a 
reference voltage close to Vb with the wiper of RT5 
disconnected. Resistors R11 through R13 also serve 
to maintain a fairly low impedance for the reference 
voltage. Resistors R14 and R16 are selected to re¬ 
duce the adjustment range of R15, and to establish a 
residual voltage close to Vb on the wiper of R15 
when the wiper is set at mid-range. 

Since the specified minimum open-loop gain of a 
single ^A741 op amp is marginally low for proper op¬ 
eration of the metering circuit, two op amps are con- 


Interior of the rf power wattmeter. All active circuits are 
installed on the perf board mounted on the meter termi¬ 
nals. The two incandescent lamps are mounted on the 
small section of printed circuit board soldered to the BNC 
jack (lower left). 

nected in cascade. Op amp U2B supplies an addi 
tional gain of 100 to the open-loop gain of U2A. A 
dual op amp, the MC1458CP, was used for U2A and 
U2B, though two /tA741s could have been used or a 
quad 741 could have been used for the entire unit. 

The meter. Ml, is connected in the feedback path 
of U2. Meter Ml is a 200 /tA meter removed from an 
old vacuum-tube voltmeter. The action of U2 is to 
supply enough current through the feedback path 
to maintain the voltage at pin 2 of U2A equal to the 



fig. 2. Current voltage (I VI characteristic of an incandes 
cent lamp of the type used in the rf power meter 

reference voltage at pin 3. Since the current flowing 
in pin 2 of U2A is negligible, the current in the feed 
back circuit continues through the calibration resis- 
tor, R C al- selected by S2A. This current has no ef¬ 
fect on Vb because it is automatically compensated 
for by U1. By Ohm's law, the feedback current is 
equal to AV/Rcal- where AV is the difference be¬ 
tween the reference voltage and Vb- On all scales 
except the 10 mW scale, all feedback current nor 
mally passes through meter Ml. Diode CR3 conducts 
when the feedback current is negative, preventing 
Ml from pinning hard in the negative direction when 
the circuit is negatively unbalanced. Resistor R17 
prevents Ml from being severely overloaded in the 
positive direction when the circuit is unbalanced 
positively. Resistor R17 is selected so that Ml 
reaches full scale somewhat before the output of 
U2B saturates in the positive direction. Resistor R18 
and diode CR4 shunt some feedback current past Ml 
on the high end of the 10 mW scale to linearize the 
reading. 

To allow portable operation, the unit is powered 
by two 9-volt batteries. Battery voltage sag following 
turn-on contributes some additional drift to the cir¬ 
cuit. The miniature transistor radio batteries shown 
in the photograph sagged excessively and have been 
replaced by larger 9-volt batteries (Eveready 246). 
For enhanced stability, somewhat higher battery 
voltage could be used followed by electronic regula¬ 
tors to 9 or 12 volts. If it is desired to power the unit 
from the ac line, regulated dc supplies are a must. 

The value of calibration resistance, Rcal. f° r an V 
scale is determined by calculating AT, the change in 
Vb for a given applied rf power level. The total dc 
power dissipated in the bridge is given by V B 2 divided 
by 200 ohms, the series-parallel combination bridge 
resistance. Since each leg of the bridge has 
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equal resistance, the dc power dissipated in the rf 
sensor is 1/4 the total dc power dissipated in the 
bridge. The rf power applied to the sensor, P^, is 
equal to the difference in dc power dissipated in the 
sensor with no rf applied and the dc power dissipated 
in the sensor with rf applied, as expressed by 

/y (i) 

o/i/t o/i/i 


where V BE is the equilibrium voltage at the top of the 
bridge with no rf applied and AF is the change in 



Construction of the rf sensor showing the two incandes 
cent lamps and chip capacitors Cl. C2. Components are 
mounted on a small section of double.clad PC board which 
is soldered to the rear flange of the BNC connector. 

bridge voltage following application of rf. Solving the 
above equation algebraically for AF results in the 
following solution: 


AF = V BE - yJVl t .-800P r , (2) 

A given desired full-scale rf power is used in eq. 2 
to determine a corresponding AF. The required value 


table 1. Calculated values for calibration resistors for the rf 
power meter (V B£ 3 5 volts. I FS 200 jlA). 


Pr* 

AF 


r cal 

10 ^w 

1 143 mV 

R4 

5 715 ohms 

30 pW 

3.430 mV 

R5 = 

17.15 ohms 

100 <iW 

11.450 mV 

R6 “ 

57.25 ohms 

300 eW 

34 460 mV 

R7- 

172 30 ohms 

1 mW 

116 200 mV 

R8 

581.10 ohms 

3 mW 

361 500 mV 

R9 

1808 00 ohms 

10 mW 

1 438 V 

7192 ohms lse« lex!) 


of Rcal for proper full-scale reading is determined by 
dividing AF by Ips. the full-scale value of meter 
current. Table 1 shows the calculated values for the 
meter shown. Similar calculations should be made 
when duplicating the wattmeter, using the measured 
values of Vbe and Ips- 

The equation for AF is the equation of a parabola. 
Thus, the meter current varies parabolically instead 
of linearly with rf power. On the low-power scales, 
however, the voltage varies over such a small sector 
of the parabola that for all practical purposes it is 
linear. On the highest scale, the deviation from 
linear becomes significant, and is such that when the 
meter is calibrated for an accurate full-scale reading, 
the indicated power will be less than the actual ap¬ 
plied power at levels below full scale. Table 1 shows 
that a resistance value of 7192 ohms is needed for 
proper full-scale calibration of the meter on the 10 
mW scale. For accurate calibration near the bottom 
of the 10 mW scale, a resistance 1000 times the value 
of the calibration resistor for the 10 pW scale, or 
5715 ohms, would be required. Therefore, without 
some form of compensation, readings made near the 
bottom of the 10 mW scale will be only 79 per cent of 
the actual value, or 1 dB low. 

To avoid lettering a special nonlinear 10 mW scale 
on the meter face, I used a compensation network. 
A compromise value of the calibration resistor R10 
was selected at about 6000 ohms to reduce the error 
at the low end of the 10 mW scale. On the same 
scale, switch S2B connects the series combination 
of CR4 and R18 across Ml and R19. Toward the 
high end of the 10 mW scale, CR4 begins to conduct, 
shunting the excess current past Ml. Variable resis 
tor R18 determines the amount of current shunted 
away from Ml, and variable resistor R19 determines 
the point at which diode CR4 begins conducting. 

Before adjusting R18 and R19, an accurate volt 
meter is connected from the top of the bridge (at 
Vb) to the reference voltage at pin 3 of U2A to read 
AF. A value of AF corresponding to a full-scale 
reading of 10 mW (1.438 volt in the meter shown) is 
artificially established by adjusting the reference 
voltage level. Then R18 is adjusted for a full-scale 
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reading of the power meter. A AV corresponding to 
a reading of 6 mW (0.7705 volt in the meter shown) 
is then set and R19 is adjusted for a reading of 6 mW. 

Since these two adjustments interact, they should 
be repeated several times until the meter reads both 
10 mW and 6 mW. Linearization is now complete and 
the meter should be found to be quite accurate at all 
power levels. 

The adjustment of R19 has no effect on the cali¬ 
bration of the other scales, provided the output of 
U2B is not at saturation for full-scale deflection of 



fig. 3. Plot of lamp resistance vs power dissipated in the 
lamp. 

Ml. Since the nonlinearity on the 3 mW scale is such 
that readings on the low end of this scale are only 5 
per cent low (-0.23 dB), no linearization was 
deemed necessary for this and lower scales. 

For most accurate results, the values of Rcal 
used for the lower scales should be as close to the 
calculated values as possible. Junk box resistors 
within a per cent or two of the desired values were 
selected using a digital ohmmeter. Where a proper 
value could not be found, a series or parallel combi¬ 
nation was used. 

The dB scale was added to the meter face so 
power could be read directly in dBm (dB with respect 
to a milliwatt) and so that losses and gains could be 
read out directly in dB. The scale position corre¬ 
sponding to each dB mark is given by 

P= 1 (3) 

antilogio(0. IX) 

where P is the relative scale position (with 1 = full 
scale) and X is the number of dB below full scale. 

procedure for use 

Following turn-on, the meter is allowed to stabilize 
and the desired scale is selected. In the meter shown. 


stabilization is almost immediate on the higher power 
scales; several minutes are required on the 10 fx\N 
scale before warm-up drift ceases. Once the meter 
has sufficiently stabilized, the zero adjust pot, R15, 
is adjusted for zero reading. The rf power is then 
applied and readings are made. Provided the lamps 
are not burned out, the meter will not be damaged by 
exceeding the maximum power for the scale select¬ 
ed. Since the lamps can safely dissipate 200 mW, a 
considerable margin of safety exists. Random drift is 
significant on the 10/tW scale; thus the meter zero 
should be checked between readings for greatest 
accuracy when using that scale. 

measured performance 

Following calibration as described, the rf watt¬ 
meter was connected through one foot (30cm) of 
RG-58/U coaxial cable to the calibrated output of a 
Wavetek 3001 rf generator. Over the frequency range 
from 1 to 500 MHz, the generator power setting 
agreed to within 0.3 dB of the wattmeter reading at 
full scale on all wattmeter scales. The good agree¬ 
ment cannot be taken as a claim for wattmeter accu¬ 
racy, however, because the specified worst-case 
generator power error on the most accurate power 
range is only 1.25 dB. 

At 432 MHz, the input swr of the wattmeter was 
measured at 1.6:1. When measuring power from a 
50-ohm source at 432 MHz, the resulting reading is 
calculated to be 0.24 dB low, due to reflected power. 
If the impedance of the source is adjusted to con¬ 
jugate^ match the load presented by the wattmeter 
and interconnecting low-loss cable, this source of 
error is eliminated. On lower frequencies, the swr 
and resulting mismatch loss are expected to be even 
less because the parasitic reactance of the lamps and 
fixtures will be lower. 

The wattmeter sees nearly constant use in testing 
rf circuits and devices of all types. Used directly, or 
with attenuators, it measures gains and losses. Used 
with directional couplers, hybrids, or rf bridges, it 
measures reflected power, return loss, and standing 
wave ratio. Since the lamps are a high temperature 
50-ohm load, the wattmeter is also used as a noise 
generator for receiver rf amplifier tuneup and testing. 
In the few months since its construction, the watt¬ 
meter has become a virtually indispensable addi¬ 
tion to my test bench. 
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ALPHA 

The Cool 

t 


It's no trick to make a compact linear amplifier that II 
put out a kilowatt or two . for a while. 

What distinguishes ALPHA amplifiers from the rest is 
their ability to operate indefinitely at a full kilowatt av¬ 
erage—2 KW PEP —and stay cool. 

Every professional designer knows that heat is the arch¬ 
enemy of high power components. The keys to reliable 
amplifier performance are, therefore 


The standard ALPHA 76 that ran key-down for 18 days 
at 1000 watts d-c input was finally shut down for in¬ 
spection. It was in perfect shape, ready to go on in¬ 
definitely. 

26,000 minutes key-down at full ratings! That typical 
ALPHA performance illustrates why every model—in¬ 
cluding the value-packed ALPHA 76 and the No-Tune- 
Up ALPHA 374— can carry both a No-Time-Limit (NTL) 
full-power rating and an 18 month factory warranty! 


■ Robust, conservatively-rated parts 

■ Efficient operational design 

■ Carefully engineered cooling 

Short-cutting even one of these 
areas practically guarantees major 
failures! 

Every ALPHA is engineered around 
ETO's exclusive and highly efficient 
ducted air' cooling system. Cool air 
is circulated around the power trans¬ 
former and throughout the cabinet, 
then ducted through the tube cool¬ 
ing fins and directly out of the cabi¬ 
net at the rear 



(In shopping for a linear, it pays to 
investigate very carefully. Most man¬ 
ufacturers do not provide positive 
cooling for critical power supply or 
plate circuit components. Some 
widely-distributed models have their 
transformers located in virtual heat 
chambers'—with even natural air 
convection cut off—and blow heated 
air (from the tubes) over other cir¬ 
cuitry before exhausting it forward!) 

Buying or home-brewing, either way 
you may pick up useful do's and 
don ts from ETO's guide. "Every¬ 
thing You Always Wanted To Know 
About (Comparing) Linears . . 

It's yours free for the asking. 


ALPHA. Sure you can buy a cheaper linear... but is that really what you want? 



• • 


ALPHA 374 

• No Tune Up, 80-10 meters! 

• 2 KW PEP, 1 KW avg., NTL 

• RF output typically 1200+ watts 
PEP into 1.5:1 SWR 

• Harmonics -50db; IMD 30 db 

• 0.9 cu. ft.; 52 pounds 
18 MONTH WARRANTY 


ALPHA/VOMAX 

New split band speech processor 
can boost your talk power' lOdb or 
more when conditions get rough 
Very low distortion, easy to install 
and use with any rig. 

18 MONTH WARRANTY 



ALPHA 76 



“ o — 

o» 

1 

a 


• 2 KW PEP. 160-10 meters 

• 1000 watts average, NTL 

• Full pi-L; harmonics -52db 

• Nominal efficiency over 60% 

• Just 1 cu. ft.; 70 pounds. (Light¬ 
weight option, 50 lb.) 

18 MONTH WARRANTY 


CALL OR WRITE YOUR DEALER-OR ETO DIRECT-FOR DETAILED LITERATURE AND FAST SERVICE 

ON THESE AND ALL ALPHA PRODUCTS 

Ehrhorn Technological Operations, Inc. 

P.O.Box 708 • Canon City, Colorado 81212 • (303)275-1613 




drift-correction circuit 


for free-running 
oscillators 

If you’re bothered 
by warmup drift 
in your transceiver, 
here’s a circuit 
that provides 
automatic compensation 

and uses 

readily available components 


The principle of drift correction of an oscillator can 
be used in receivers or transmitters to compensate 
for warmup drift. The principle can also be used in 
new designs using simple free-running oscillators in¬ 
stead of the more complex types that use heterodyne 
mixing or phase-locked loops. 

The idea is simple and straightforward. It can be 
best explained if you consider the operation of a fre¬ 
quency counter in which an oscillator frequency is 
measured. If the counter gate time is one second, 
and if sufficient displays are present, a 14-MHz signal 
could be displayed as 14.012.345 MHz. If, after the 
next measuring period, the least-significant digit 
changes from 5 to 7, for example, the oscillator fre¬ 
quency will have drifted 2 Hz high during that period. 
To counteract the drift, you could manually tune the 
oscillator back to its original frequency after each 
measurement. But there's a better way — read on. 


In the system described here, oscillator drift is 
compensated automatically. Only the last digit of the 
counter display is inspected after a measurement 
period. It is checked if the number is above or below 
a fixed value (5 in the example above). For values of 
6, 7, 8, or 9, a voltage on a varicap in the oscillator 
reduces the frequency; for values of 0, 1, 2, 3, and 4, 
the reverse action occurs. 

From this simple example it can be seen that: 

1. The oscillator frequency always varies at a slow 
rate around a fixed value. 

2. Stable points occur within 10 Hz from each other 
over the vfo tuning range. 

3. Drift and short-term stability of the oscillator must 
be within limits. In the example cited, the drift must 
not exceed a few Hertz per second, otherwise the cir¬ 
cuit can't compensate for the drift. 

4. The automatic correction should be very light. If, 
after one correction period, the frequency over¬ 
shoots too much, the remedy is worse than without 
the system. 

For proper operation the correction-circuit time 
constant must be rather long (but also short enough 
to counteract the "natural" drift). Because of the 
long time constant, tuning feels quite normal. After a 
manual frequency adjustment, the frequency will 
creep to its nearest "stable" point (actually an 
unstable point) and will remain there. Because these 
points are closely spaced you don't notice the opera¬ 
tion of the system by listening to a CW or ssb signal. 

Note that, for correct operation of the system, the 
time base frequency doesn't have to be exactly 1 Hz, 
but the time base must be very stable. Thus the time 
base must be derived from a crystal oscillator. 
Counting can be in binary instead of binary-coded 
decimal format. 

circuit description 

The circuit is shown in fig. 1. Only one stage of a 
counter is required. A 74LS93 binary counter (U1 > 
counts the oscillator frequency that is to be stabi¬ 
lized. This stage is preceded by a 2N709 transistor 

By Klaas Spaargaren, PA0KSB, Ruischen- 
stein29, Amstelveen, Holland 
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(Q1) to obtain sufficient sensitivity. About 100 mV of 
input signal is required. 

After each counting period, the value of the 2 3 out¬ 
put (Q c , pin 8, of U1) is stored in a D-type flip-flop, 
U2, (half of a CD4013) at the rising edge of the time 
base signal. The flip-flop output drives an integrator 
(U3) up or down, which in turn drives a varicap in the 
oscillator to correct the frequency. 

The time base frequency that actually deter¬ 
mines system stability is derived by dividing the 
frequency of a crystal oscillator. A 1-MHz 
crystal oscillates with one input gate of a 
CD4060, (U4), which also contains 14 binary 
dividers. In combination with a CD4020, (U5), these 
two circuits divide the 1-MHz frequency by 2 18 to 
about 3.81 Hz, so the stabilization points are spaced 
at 3.81 times 8 Hz, or 30.5 Hz. 

I found that FT241 crystals between 400 and 
500 kHz oscillate very well in this circuit. The 
total dividing factor should be 2 17 in that case, 
which can be obtained by using output pin 2 of 
U4 instead of pin 3, as shown in fig. 1. 

The counter counts almost continuously. Just 
after the transfer of the state of the Q c output to the 
D-type flip-flop (U2), a short reset pulse is generated 
by the other half of the flip-flop (U6). To achieve this 
action, the clock input signal of U6 is delayed by 
R1C1. After the Q output is set, the flip-flop resets 
itself because the Q output is connected through 
R2C2 to its own reset input. The resulting positive¬ 
going pulse is about 0.5 microsecond duration (line 
3, fig. 2). This pulse resets the 74LS93 counter to 
zero which starts counting again immediately 
thereafter. 

Worth mentioning is the long time constant of the 
integrator, which is formed by R3 and C3 (fig. 1). 
Capacitor C3 must be a low-leakage type, not an 


electrolytic. A polystyrene or polycarbonate type 
will do. 

The switches labeled UP and DOWN (fig. 
1) serve a dual purpose. First, after circuit switch-on, 
the integrator output can be brought into its range 
manually; but also, small frequency variations can be 
made by pushing the UP or DOWN button. So a 
push-button-controlled fine tuning is obtained, 
which is convenient if, for example, a CW signal 
slowly drifts out of a narrow CW-filter passband. 
(With this system installed you can be sure it's the 
other station that drifts.) 

The CA3140, a very convenient operational 
amplifier, is used because of its high fet input im¬ 
pedance. The integrator output signal can be 
monitored on a meter to verify that it's still within its 
operating range. The action of the varicap in the 
oscillator must be such that a 10-volt output variation 
of the integrator shifts the frequency about 3 kHz. 

construction 

The circuit was built onto a piece of Vero board 
and installed in my CW transceiver. A double- 
balanced diode mixer is used in my rig, so a high- 
level oscillator signal was available. 

The UP and DOWN pushbuttons were mounted on 
the transceiver front panel. The control signal was 
monitored in a particular position of the transceiver 
meter switch. 

Several prototype circuits were built using dif¬ 
ferent construction methods, such as mounting all 
components on a copper-clad board with the ICs in 
sockets, but mounted upside down so that the 
socket pins could be wired directly. All these proto¬ 
type circuits worked well, so the layout shown 
shouldn't be too critical. Just make sure that you 
avoid long wires between the ICs. 
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The circuit shown has been used for quite some 
time in my transceiver, which has a free-running 
oscillator on all bands. The highest frequency is 21 
MHz, but the circuit has been used experimentally 
with oscillators operating to 40 MHz. 

Within one minute after switch-on, the transceiver 
has crystal-quality stability on all bands. The 30-Hz 
frequency spacing between stabilization ponts is 
more than adequate for CW and ssb work. Also, dur¬ 
ing transmission, with about 200 watts to the anten- 
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fig. 2. Timing sequency of signals in the circuit of fig. 1. The 
time base is 3.8 Hz. 


na, a jump to another stabilization point has never 
occurred. 

A kind of proportional control system was tried in¬ 
stead of the constant-speed system described above. 
In this system, the corrective action depended on the 
offset value. Although the control could be 
measured (to be more effective), I believe this idea is 
really not worth the more complex electronic cir¬ 
cuitry. Reason: with both systems a vfo becomes vir¬ 
tually drift-free, and both systems are not noticed 
during operation. 

conclusion 

The system described here doesn't turn a bad vfo 
into a good one but helps to make a good one even 
better. Especially where a low-noise oscillator is im¬ 
portant, as for local oscillators in high dynamic range 
front ends for receivers to obtain low reciprocal 
mixing, I believe this technique could be applied 
successfully at least for hf-band applications. 

Synthesized oscillators appear to be noisier than 
good free-runnng types so if this system is used in 
combination with a digital frequency read out, on a 
well-designed, free-running oscillator, a much 
simpler system results than is possible with fully 
synthesized oscillators, giving at least the same or 
better results. 
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RF Power Meter - identical to HP Model 430C 
• Read article April '77 HR Mag., Pg. 44 for 
use. Copies of article available on written re¬ 
quest. Our special purchase is your gain at 
$34.95 ea. Note: This is Gen'l Microwave. 

451. Bolometer/thermistor mount available 

with purchase. $45.00 

Audio Compressor AN/GSA-33 • 

Five identical plug-in compres¬ 
sor amps with power supply in 
19 inch rack, all solid state, 

600U in & out, great for auto 
patch and phone patch. Weighs 
less than 30 lbs. Built like a battleship. $34.95 

HYBRIDS — Two wire to four wire Telco with network build 
out capacitors, super for auto patch. $5.95 

RECEIVERS 

mM 

ARR 41/R-648 Collins Airborne version of R-390. Mechanical 
filters. Digital Tuning. 28 VDC. Fasily converted to 115VAC. 
190-500 kHz. 2-25 MHz. Modular construction. $185.00 checked 





GPR-90RX — 0.54 to 31.5 MHz. 110V. 60 Hz. info on request. 


$375.00 

R 388/51J — Collins 0.54 to 31 MHz $375.00 

R-390A — 0.54 to 31 MHz. overhauled complete $595.00 
SPECIAL! R 390 with CV591 SSB Converter and outboard audio 
amp. All in neat 19" rack. Special! $500.00 

RACAL Model 6217A. 980 kHz. 32 MHz. All Solid State, takes 
about 3 inches of rack space, digital tuning $1600.00 

Stoddart UHF tunable preamps. 375 MHz to 1 KMHz • It’s 
really a converter, IF output 21.4 MHz. $175.00 

LTV receivers: G-lll, 100-150 MHz $150.00 

G-243, 400-1000 MHz $225.00 


TMR-5 with front end plugins to cover 
II 105 140 MHz and 200-260 MHz. *250.00 

CEI type 415, 60-250 MHz, all solid state, modular constr.. xtal 
controlled. 4 channels. Incredible value. $85.00 

SR-13A, 2 to 30 MHz. good condition. $285.00 


K ^ 


TEST EQUIPMENT 

Frequency Counter, LTV Model G-195, all solid-state $195.00 
Tektronics 545, several to choose from. $175 to $375, de¬ 


pending upon condition: call or write. 

SA84-WA Polarad 10 MHz to 63 GHz. $475.00 

ANOTHER MICROWAVE GOODIE: 28 GHz. contains high- 
pass filter and HP423A XTAL detector. $34.95 

HP608D, 10-420 MHz. $425.00 

Crystal Detectors, HP-423A or equivalent. $25.00 

TRANSMITTERS 


PAL-1K, one kilowatt output linear amplifier, 2-32 MHz con¬ 
tinuous. with all power supplies and manual; unit requires 
only 100-mW drive, uses 8295 final, vacuum-variable tuning, 
complete metering. A real buy . . . $550.00 

GPT-750 Transmitter mfd. by the Technical Material Corp.. 2 
to 32 MHz. CW/USB/LSB/ISB. one KW to the antenna. 24 
hrs. a day if you’re so inclined — with documentation, fair 
condition, built like a battleship. $375.00 




Standard T/T pad mounted in 
a sturdy steel case incl. 2 vol¬ 
ume pots & 1 push button 

labeled "Stereo” • Also has 2 
phone jacks for headphones, 
microphone, etc. Will make a 
fine control head. $24.95 


T/T Decoder Board — This 
board was removed from a 
language lab remote control 
system. You draw the sche¬ 
matic (because there wasn't 
one with the board). $34.95 


Line Filters — 20 A or better at 115/230 VAC. Made by 
Filtron. >8 95 

TRANSCEIVER — RF Commun. Inc. Model RF301. 2 to 15 MHz. 
1 kHz steps, synthesized. Write for complete brochure. $850.00 
Wanted: Cables. Accessories, Test Set. etc. for RT400/ARC65, 
Especially Radio Set Control, C-451A/ARC-21. 


DISC CAP, 19075 BRAEMORE RD. 

NORTHRIDGE, CA. 91326 213-360-3387 

Cal. Residents • add State Sales Tax. Unfortunately, Disc-Cap 
can only service U. S. customers. 
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SPECSCAN-S Programmable Scanner 


.. . The ONLY Digital Scanner made for the IC-22S. It adds a whole new 
dimension to 2M FM. If any other accessory can make your IC-22S as ver¬ 
satile as the SPECSCAN-S does, Buy It! 

Scans the entire 146-147 MHz Band in 15 kHz steps, 

automatically, or manually “ 

Automatically reads out your other 21 channels when they are ^ ’ A A 

Can be used as a remole programming unit with the radio hid N C 

/ / ’Sc^. IV® 

Exclusive VARI-SCAN™ control allows full control ol scan^^-^»w ^ 

rate In f7~\ 

Full compatibility with the duplex mode. \V*/ 

Uses state ot the art CMOS logic. 

Low current drain. Less than 500 mA. Ai^—— 

RF immune. Unatfected by nearby equipment and in high RF I ^ " ® ~mm *1 

areas. ^ \ \ I A » 

Large LED display lets you see every channel at a glance I \ ijHEJHH J I | I 

Manual mode features lets you scan past any portion ot the |_ 

band and manually select a desired channel. oniEs uai _ i--— 

Easy installation Uses only one matrix position leaving the ^ \ ^-yx 

other 21 useable lor manual programming. / mwnr Wt j \ 

Plugs into 9 pin accessory socket. j - / as k ™™™ Bpf 

Adjustable scan delay feature. ® 

90 day limited warranty. 


Send S.A.S.E. for more 
SPECSCAN information 


JNLY I Amateur Net 

Send S.A.S.E. for more SPECSCAN info. 


PLL Synthesized 
Swilchable 25W or 1W 
LED Frequency Indication 
10kHz Steps Plus 5kHz Shift 
Compact 2-5/8" x 6-3/4" x 
9-5/8" 


lOv/v7 Cask 
No-Trade Special 

List Price $399 00 


shipping 


See us at the SAROC Convention, Las Vegas, 
Nevada, January 5-8, 1978. 

Thanks for your great response to our 1977 Buyers Guide. The 
78 Buyers Guide will be available soon. Watch our ads to get 
your NEW BUYERS GUIDE. 


If you have been having difficulty 
locating the Wattmeter or element just 
right for you. . . . You may have been 
looking in the wrong places. Our large 
inventory of most common elements lets 
you get what you want when you need 
it. Give us a call first for your BIRO 
needs. 


SPECTRONICS INC 

1009 GARFIELD 
OAK PARK. IL. 60304 
312-848-6777 
TELEX 72:8310 


HOURS 


STORE HOURS: 

Mon-Thurs 9:30-6:00. Fri. 9:30-8:00 
Sat. 9:30-3:00, Closad Sun. & Holidays. 


r 
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Our 1977 Convention Season is over, and we would like to thank the thousands who visited our 

booths 






We have some new display units at reduced prices. Most ol these were opened and shown at a 

convention and put back in their boxes 

All are new units and carry factory warranty. 






Ust 

Oisplay 


List 

Display 

ICON 



ATLAS 



IC-22S 

$299 

$249 

Model 210X. less blanket 

$679 

$579 

IC-202 

$259 

$220 

BRIMSTONE 



IC-502 

$249 

$210 

1 44 no warranty 

$650 

$349 

IC-215 

$229 

$189 

OENTRON 



KIM 



160- 10L/572B amplifier 

$574 

$499 

Multi 2700 

$756 

$666 

DRAKE 



SWAN 



SSR 1 gen cov rcvr 

$350 

$259 




MN-4 Antenna lunet 

$120 

$105 

700CX 

$649 

$549 

TR-4CW w/RIT xcvr 

$799 

$619 

TEN-TEC 






Triton IV 

$699 

$599 

Teims ol Sale Cash, no Hade 

You may use your MASTERCHARGE or VISA 

Many items are one-ot-a-kina 

We suggest your calling lirst to assure gelling the unit you want 
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active bandpass filters — 


some 

staggering thoughts 

Here’s a rundown 
on stagger-tuned filters 
using op amps 
as active devices — 
great idea for many 
amateur applications 


Applications for active bandpass filters in the 

audio-frequency range can be found in every part of 
amateur radio. Audio selectivity for CW, speech pro¬ 
cessing for ssb, tone-detector filters for RTTY, and 
control-tone separation for fm repeaters are only a 
few of the uses. In this article you'll learn an easy 
way to design and build stagger-tuned operational- 
amplifier active filters to fit your requirements. All 
you need is one of the readily available hand-held 
scientific calculators (or some other method for 
calculating square roots and logarithms). 

Perhaps you've seen other types of active filters or 
filter designs using LC components. Why use 
stagger-tuned filters, and why use active filters? It's 
easy to build very narrowband audio filters by 
cascading, one after another, several identical simple 
filter sections. This may be adequate for some tasks 
but can often leave a lot to be desired in terms of 
transient response (ringing), peaked or narrow-nosed 
amplitude response, and poor skirt selectivity (shape 
factor). Conventional circuits using inductors can 


give excellent performance if well designed, which is 
often done with complex computer-aided design pro¬ 
grams. But inductors are often large and hard to 
tune. Many amateurs have been discouraged by the 
need to add or remove turns from the 88-mH toroidal 
inductors common in RTTY use. 

features 

The filters described here offer many advantages. 
They give amplitude response with flat or slightly rip¬ 
pled characteristics in-band. Out of band, they have 
excellent skirt selectivity and a shape factor that im¬ 
proves directly as more filter sections are added. As a 
bonus, the transient response is usually much better 
than narrow-nosed filters. Best of all, each stage can 
be tuned separately with no measurable interaction 
or detuning of the other stages — this is a real plus 
for experimenters. 

'z 'o r l f 0 , 1000 Hi 

111 BW IBBB) • BZZHi 



fig. 1. Typical stagger-tuned response. By choosing the cor¬ 
rect peak frequency, f n , and Q for each stage we get the 
response shown. 


Now the bad news (which isn't really too hard to 
take). Stagger tuning requires that each stage pro¬ 
vide enough gain so that the sum of the stage gains 
is greater than that of the overall filter. This is 
because of staggering loss, of which you'll see more 
shortly. With op amp ICs and their large open-loop 
(no feedback applied) gain, this parameter turns out 
to be of little concern. Another problem is that if one 

By Terry A. Conboy, WB6GRZ, 1231 Crest- 
view Drive, San Carlos, California 94070 
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RESPONSE (dB) 


of the stages is out of tune, the filter response can be 
poorer than in designs that purposely introduce inter¬ 
action between filter sections, as in most LC designs 
or in leapfrog active filters, which are much more 
difficult to design. 

description 

The stagger-tuned filter is made of two or more 
stages, each having a different peak frequency, f n , 
with an associated Q (which may be the same as the 
Q of one of the other stages), and a certain amount 
of gain, G. The sum, in dB, of the gains versus fre¬ 
quency can be arranged to give a flat response over 
the band of interest. Fig. 1 shows how this happens. 
In the area between the two peaks one response rises 
as the other falls. By choosing the right f n and Q for 
each stage, we get the response shown. Note that, 
at the center frequency of the overall response fo 
(where the stages have equal loss), the net loss is 
twice as much (in dB). This is the stagger loss, S, 
which must be made up by the sum of the individual 
stage gains to give unity gain overall. Compare figs. 
1 and 2. Fig. 2 shows a two-stage nonstaggered or 
"synchronously tuned" filter response with the same 
3-dB bandwidth. Note the poorer skirts and the 
much rounder passband. 



FREQUENCY (Hi) 

fig. 2. Response of a two-stage synchronously tuned filter 
(compare with the response in fig. 1). 


In the stagger-tuned filter, the shape of each stage 
response is of the classic single-resonator shape (the 
same as that generated by a single parallel LC circuit 
with a shunt resistance to define the Q). The 
amplitude response is defined mathematically (for 
those of you itching to use your HP-25) as follows: 


\/ Ut I® logic/ 



( 1 ) 



FRACTIONAL BANOWIDTH 


fig. 3. A two-stage Butterworth filter showing ct or d as 
functions of fractional bandwidth, < 5 . 


designing a filter. It can be used for analysis, 
however. You can find the response of each stage 
then add all responses together to find the overall 
filter response. One thing that's important to note is 
that the curve has geometric symmetry. All this 
means is that if the upper (x) dB-down point is two 
times the center frequency, then the lower (x) dB 
point will be at one-half f n . This relationship is ex¬ 
pressed by 

fn = s JT7Jh ( 2 ) 

where f L is a frequency below /„ with the same at¬ 
tenuation as f H , which is higher than f n . Note that f n 
is not the arithmetic average of f L and f H . The resul¬ 
tant overall filter response will exhibit the same type 
of symmetry as the stages of which it is composed. 
So eq. 2 holds for the complete filter, where n 
is zero. 

Design procedure. In designing the filter, the first 
thing is to decide what type of filter is wanted. The 
Butterworth, or maximally flat filter, provides the 
flattest passband and a good skirt shape. The 
Chebychev or equal-ripple filter gives ripples in the 
passband (1 dB in the designs to follow), but in turn, 
it has very rapid cutoff of the band. Many other filter 
types are in use, but these two will serve you well. 

Next you must determine how many stages you 
want. This requirement is determined by the required 
shape factor, with the other consideration being how 
much circuitry you want to build. High Qs and more 
precise tuning of the stages are also requirements of 
the higher-performance designs. 


Eq. 1 is of interest only and is not necessary for Shape factor. To refresh your memory, shape 
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table 1. Shape factors for Butterworth and Chebychev filter 
designs. 

number of butterworth 1-dB chebychev 


stages 

3/30 dB 

6/60 dB 

3/30 dB 

6/60 dB 

1 

31.60 

577.00 

31.60 

577.0 

2 

5.62 

24,00 

4.70 

20.8 

3 

3.16 

8.33 

2.30 

6.6 

4 

2.37 

4.90 

1.75 

3.5 

5 

1.99 

3.57 

1.60 

2.5 

6 

1.78 

2.89 

1.30 

2.0 


upper 3-dB point, f H (3 dB). Then use eq. 2 to find f 0 . 
Next find 6, the fractional bandwidth. 


§ = ( Ik £ l ) 

fo (3) 

This parameter, 6, is the main design factor. It's used 
to find tuning data for each stage. Refer to figs. 3, 4, 
or 5 for Butterworth filters of two, three, or four 
stages respectively. For a 1-dB Chebychev filter of 


factor (also called selectivity ratio) is the ratio of 
bandwidth at a higher attenuation to the bandwidth 
at a lower attenuation. Most common is the 6 - 60-dB 



fig. 4. Three-stage Butterworth filter showing a or d versus 
fractional bandwidth, b. 

shape factor. Table 1 shows this shape factor versus 
the number of stages for Butterworth and 1-dB-rip- 
ple Chebychev filters. Also given is the 3 - 30-dB 
shape factor. 

After deciding the type and complexity of the 
filter, specify the lower 3-dB point, f L (3 dB), and the 

table 2. Approximations for fractional bandwidth, 6, equal 
to or less than 0.3 for Butterworth and Chebychev active 
filters. 

Butterworth 


two-stags 


£*1 = 1 + 0.3656 

d,= 0.7076 

three-stage 


= 1 +0.4506 

d, =0.5006 

four-stage 


= 1 + 0.4856 

d, = 0.3806 

c* 3 = t + 0.1956 

d 3 = 0.9206 

Chebychev (1-dB ripple) 

two-stage 


c*i = 1 + 0.3656 

d, =0.4336 

three-stage 


ai = 1 + 0.4506 

d, = 0.2206 


table 3. Design equations for two-, three-, and four-stage 
filters. Parameter a is the ratio of resonant to filter center 
frequency. 

for two-stage filters 

f^ffcKor-,) f 2 = V“1 

G, = 1/d, Q 2 = 1/d t 

= G 2 = IS + Gq)/2 


for three-stage filters 

fl = (f())(ai) f 2 = fo f3 = W a 1 

Q^l/d, Q 2 = 1/6 Q 3 =1/d, 

G i = G 2 = G 3 = (S + G 0 )/3 


for four-stage filters 

f 1 = tfoM«i) 
Q, = 1/d, 
G,=G 2 =G 3 


f 2 = (fo)(a 3 > 
Q 2 = 1/d 3 
G 4 = (S + G 0 l/4 


f 3 = f 0 /a 3 f 4 -fo/ai 
Q 3 = 1/d 3 Q„=1/d, 


two or three stages, see fig. 6 or 7 respectively. From 
the appropriate figure, obtain a ; and dj (and a 3 and 
d 3 for a four stage Butterworth). If your filter has a 
S 0.3, table 2 offers approximations for a and d, 
which usually give better accuracy than reading from 
the graph. Decide what overall gain, Go, in dB you 
want from the filter, then use table 3 to find the 
tuning frequency, the £>, and the gain for each stage. 

It's a good idea to organize the stages as given, 
with the highest-frequency stage first. (This mini- 



FRACTIONAL BANDWIDTH 

fig. 5. Four-stage Butterworth, with a or d as functions of 
fractional bandwidth, 6 . 
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FRACTIONAL BANDWIDTH 

fig. 6. A Chebychev two-stage filter (1-dB ripple) showing a 
or d as functions of fractional bandwidth, 5. 

mizes harmonic distortion for the overall filter.) The 
higher-frequency stages have the lowest open-loop 
gain, which means that feedback will be less effec¬ 
tive in reducing the distortion in these circuits than in 
the lower-frequency stages. Putting the low-frequen¬ 
cy stages last gives maximum attenuation to any har¬ 
monics generated by the higher frequency stages. 

Multiple-feedback circuit. Now that you know 
what the stages must do, the only thing remaining is 
to design circuits with the required f n , Q, and G. For 
stages with low Q (less than 10), the multiple feed¬ 
back (MFB) circuit in fig. 9 performs well. Almost 
any op amp will work here, but depending on its 
bandwidth, limitations exist on maximum Q and 
maximum f n . 

The upper limit on £> for the MFB circuit is given by 
the smaller of 


Qmax -V 'M5fn)> (4) 

Qrnax = 10 

where/r is the frequency at which the op-amp gain 
equals zero dB (unity gain). The frequency, f n , 
should be limited to about 1 per cent of f T ( 10 kHz for 
a 1-MHz/ r amplifier, such as the type 741). 

These restrictions minimize the effects of amplifier 
gain on/„ and Q which ensures accurate calculation 
of these parameters and freedom from drift because 
of amplifier gain changes with temperature. 

The component values in the MFB circuit can be 
found easily. Choose convenient value of capacitor, 
C. The resistors are: 


> 

ii 

5 

(5) 

RJ ^ 

2-10( g /20) 

(6) 



fig. 7. Chebychev filter with three stages (1-dB ripple) show¬ 
ing a or d versus fractional bandwidth, 5. 


[(2t f n C) 2 R3 - (1/R)] ,7 > 

Note that [10( G/20 > equals antilog, 0 (G/20)], where G 
is the gain, as described previously. 

State-variable design. The limitations of the MFB 
circuit require that a higher-performance circuit be 
used in some cases. The state-variable circuit in fig. 
10 can do some amazing things. It can provide very 
high Qs (over 100) and is hard to beat for stability 
and lack of sensitivity to passive component drift. 
However, it does take two more op amps and four 
more resistors than the MFB design. 

There are several degrees of freedom in this 
design. Choose C, R2, and R4 for convenience.* The 
remaining resistors are found from 


R1=R 2 Q/(10 g / 2 0) 


R3 = 



R4 


~2Q+(lCpt 20 ) 




[ 4Q+(100/20)1 

fr 

L f n J 


-1 


( 8 ) 

(9) 

( 10 ) 


*A "convenient" capacitor is one as small as possible that doesn't 
require overly large resistors. Choosing resistors too much above 
100k (for 741s or similar op ampsl can lead to excessive dc offsets 
because of input-bias currents. Fet input op amps have extremely 
small bias currents and will tolerate resistors in the tens of 
megohms. 
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For the MFB circuit, capacitors with about 10 
kilohms of reactance are in the ballpark. For in¬ 
stance, at 1500 Hz, a 0.01 n F capacitor is suitable. In 
the state-variable circuit, capacitors of about 100k 
ohms of reactance can be used, such as 0.001 /*F at 
1500 Hz. A reasonable value for R2 or R4 is between 
10k-100k. 

Both circuits can be impedance-scaled if the 
calculations of component values reveal one or more 
values that are out of the desirable range. This means 
that all resistor values may be changed so long as all 
change by the same ratio, and the capacitors change 
by the reciprocal of that ratio. For example, if you 
find a 300k resistor where you'd like to have 100k, 
you can change it by making all the resistors one- 
third of their original value and by making the 
capacitors three times as large. In the state-variable 
circuit, R4 and R5 may be changed independently of 
the other resistors so long as the ratio R4:R5 is 
constant. 

design example 

The design procedure is used to create an input 
prelimiter filter for an RTTY demodulator (TU). We'll 



FRACTIONAL BANDWIDTH 

fig. 8. Loss due to staggering. S, as functions of fractional 
bandwidth, ft, for various active filters. 


choose an overall gain of 30 dB to provide adequate 
drive to the limiter from normal speaker signal levels. 
To give flat response in-band and reasonable delay 
distortion (associated with the transient response), 
we'll choose a Butterworth design. For good selec¬ 
tivity a four-stage configuration will be used. For 170- 
Hz shift and 45.45 Baud (standard 60 wpm), the 



fig. 9. Schematic showing the MFB. or multiple-feedback 
circuit. 


CCIR formula shows the bandwidth to be 246 Hz. To 
allow for tuning error and drift, a 300-Hz bandwidth 
at the 3-dB points will be used. The mark frequency 
is 2125 Hz; the space frequency is 2295 Hz. Thus the 
passband should be from f L = 2060 Hz to fu = 2360 
Hz. Eq.2 gives 

f Q = V (2060) (2360) = 2205 Hz 

From eq. 3 we obtain the fractional bandwidth 

. (2360- 2060j 

5 2205 - 01361 

Since <5 is less than 0.3, use the approximations in 
table 2. 


a t =l + (0.485) (0.1361) =1.066 
dj = (0.38) (0.1361) =0.0517 

cc 3 =l + (0.195) (0.1361)= 1.0265 
d 3 = (0.92) (0.1361) =0.1252 

From fig. 8 the loss due to staggering, S, = 18.2 dB 
and from table 3 we have 


fj = (2205)(1.066) = 2351 Hz 
f 2 = (2205)(1.0265) = 2263 Hz 
f 3 = 2200/1.0265 = 2148 Hz 
f 4 = 2205/1.066 =2068 Hz 

and G = (18.2 + 30)/4 = 12.05 dB 


Qj = 1/0.0517= 19.3 
0^ = 1/0.1252= 8.0 
Qj= 1/0.1252= 8.0 
04= 1/0.0517= 19.3 
(per stage). 


It's apparent that the state-variable circuit must be 
used for the first and fourth stages (0>than 10). At 
2351 Hz a 741-type op amp is capable of 


V 5(2351) 9/2 

Since the second and third stages have (?s less than 
this, the MFB circuit is usable. 

Let the capacitors in the state-variable stages be 
0.001 pF and the capacitors in the MFB stages be 
0.01 nf. Let R2 and R4 be 100k in stages 1 and 4. 
From eqs. 8, 9, and 10 we obtain the values for the 
first state-variable stage: 

R1 = (100k) (19.3/10 12 - 05 / 20 ) = 482k 
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R2 



fig. 10. Schematic of the state-variable stage. 


1 - 

'2351' 

L 10 6 J 


(2n) (2351) (10- 9 ) 


= 67.54k 


R5 = 


10 5 

(2) (19.3 + 10 12 - 05/20 ) -1 

" ~(4) (19.3 + 10 12 - 05 / 20 ) 

1 + 10 <> 

2351 


= 2686 ohms 
- 1 


The measured response of the filter before tuning 
is shown in figs. 11 and 12. The calculated response 
which is given for comparison, was generated using 
eq. 1 for each stage and then adding the four 
responses. 

Normally, filter sections will need trimming for fre¬ 
quency and/or £). In many low Q filters (6 0.3), 5- 
per cent tolerance resistors will give quite satisfac¬ 
tory results without trimming. The only penalty may 
be slight center frequency error and perhaps a small 
amount of skew in the passband frequency res¬ 
ponse. 

For the narrowband filters, and especially those 
with three or four stages, an audio generator, ac 
voltmeter, and frequency counter will help in trim¬ 
ming each stage independently to the required 
parameters. In the state-variable circuit, adjust both 
R3 values to set the center frequency, then use R5 to 
fix the Q. Remember Q is the 3-dB bandwidth 
divided by f n . For an MFB stage, adjust R3 to give 
the desired 3-dB bandwidth. Then adjust R2 to set/„. 
Varying R2 has virtually no effect on the bandwidth, 
which means the Q changes at the same rate as/„. 
After tuning the RTTY demodulator input filter, the 
overall response was essentially indistinguishable 
from the calculated response. 

components 


Similarly, for stage four, we find 

R1 = 482k ohms 
R3 = 76.8k ohms 
R5 = 2626 ohms 

Now for stage two, using eqs. 5, 6, and 7, 

R3 = 8/ n(2263) (0.01 x 10~ 6 ) = 112.5k ohms 

R1 = 112.5k/(2) (1012-05/20) = 14,05k ohms 

1 


Generally, components should be the best you can 
get. Metal-film resistors and polystyrene or mylar 
capacitors are hard to beat, but may be overkill. Stay 
away from capacitors designed for bypass or 
coupling use; their tolerance is poor, as is their stabil¬ 
ity. Carbon resistors are usually adequate in all but 
the narrowest filters. For op amps, 741s are suitable 
(as ar6 the 1458 dual versions and the quads like the 


[2* (2263) (0.01 x 10*)p [112.5k - [j^jl 

And in the same fashion, for stage three, we have 

R3 = 118.6k ohms 
R1 = 14.8k ohms 
R2 = 462.9k ohms 

construction 

The filter was constructed using two MC3303 quad 
op amps. Combinations of one per cent resistors 
were used to give the calculated values within 0.5 per 
cent or less, nominally. Polystyrene capacitors, 1 per 
cent tolerance, were used in all sections. 


= 439.6 ohms 



fig. 11. Response as a function of frequency for an RTTY in¬ 
put filter. Solid line: calculated; dots: measured data before 
tuning. 
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3303), when used within the limitations given above. 
The LM318 op amp gives much greater freedom from 
Q drift (in the state-variable circuit) and f„ drift (in the 
MFB circuit). Some of the new wideband fet-input 
op amps, such as the LF356, should be excellent per¬ 
formers. When external frequency compensation is 
required, use the values specified for unity gain 
amplifiers. 



fig. 12. Passbend response of en RTTY input filter. 


When interfacing active filters, take care that the 
source impedance driving the filter is very low, i.e., 
less than 1 per cent of R1 in either circuit. Another op 
amp or a voltage follower provides an excellent 
driver. If the requirement for a low impedance can't 
be met, deduct the source resistance from the value 
of R1 in the first stage. 

You've seen an easy-to-use method for designing 
stagger-tuned active filters to your own needs, and 
have learned to avoid some of the possible pitfalls. 
Now you can replace that filter you borrowed from 
someone else's circuit that never did work exactly 
the way you wanted. 
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Lunar 


Wish es Seasons Cf reelings 
to men of good will everywhere 


NEW 2-Meter AMPLIFIER 
^ PREAMPLIFIER Jf * 

*v the 2M10-80P 

Features: 

• Ten watts input — eighty watts output 

• Harmonic reduction exceeds —60 dB to meet FCC 
R&O 20777 Specifications 

• Variable T-R Delay for CW/SSB 

• Functionally-Designed Extrusion Includes Mounting 
Lip 

• Preamplifier Selectable Independently of Power 
Amplifier 

• Automatic T-R Switching of Amp & Preamp 

• Preamp gain: Nominally 11 dB 
Noise Figure: Nominally 2.5 dB 
(Including Relay Losses) 

• Remote Control Head Available Separately) 

Introductory Price:... 

... Lunar Model 2M10-80P ... $189.95 

Please add $3.00 shipping and handling. 


NEW Model DX-555P Counter-Generator 
with prescaler 

Call us for immediate shipment and/or delivery date. Use your 
BankAmericard or Master Charge 


NEW Counter-Generator 

Two vital pieces of test 
equipment in one. 



Counter: 

5 digit display, 7 digit readout capa¬ 
bility 10 Hr to over 30 MHz (250 
MHz with prescaler). Input level 20m 
Vrms to 5 Vrms (Prescaler 200m Vrms 
to 2 Vrms). Base oscillator beats di¬ 
rectly against WWV 

Generator: 

440 kHz to 30 MHz in 3 ranges 
Output displayed on counter and avail¬ 
able at jack on rear panel 600 Hz 
modulation for AM receivers 

General: 

110 VAC fused supply 

Size (In.) 2 3H i 6.3W * 8 5D 

Weight (lbs.) 4 4 

MODEL DX-555P (to 250 MHi - Incl. prescaler) 5239 95 

Please add 53.00 shtppin 9 /handlir> 9 . Model wilhoul prescaler also 
available. 


The DX \T ANTENNA: 

• Gold-alodmed aluminum 
radiators 

• Requires no ground 
plane 

• VSWR typ 1.3.1 (146- 
148 MHz) 

• Handles 250 watts plus 

• Weight: 8 oz. 

• 144, 220, or 440 MHz 
Models, Your Choice 

• Price $29.95 


California residents add 6%. Order today at your dealer or 


direct from: 



l#nmr“ 


ctromcs 


SUITE 10 
2785 KURTZ ST 
SAN DIEOO. CA 92110 
714 299 9740 

Louis N Anciaui WB6NMT 
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on most 4 ,5 and 6-element antennas, 
only J elements at any one time on any 
one band are working. The rest are 
goofing off. 

So counting elements Is no way to 
Judge an antenna. 

This 3-bander uses every one of Its 4 
elements all the time for maximum 
forward gain and maximum 
front-to-back ratio. 

And that adds up to an antenna that 
works harder. With no Idle elements to 
increase windage and bulk. 

A good reason why the TB-4HA 
Is known both for performance 
and toughness. 

in fact, all of Swan s beam antennas 
share a reputation for working harder 
for every dollar you invest in them. 

Swan beams are precision 
engineered for a full 2000-watt PEP 
rating and a VSWR of 1.5:1 or better at 
resonance. And besides optimum gain 
and front-to-back ratio, they re easy to 
install and tune. 

Order a Swan beam today. Use your 
Swan credit card. Applications at your 
dealer or write to us. who needs 
antennas that goof off? 



Heavy-duty, four- 
working-element an¬ 
tenna for 10,15 and 
20 meters $259 95 


Heavy-duty, three- 
working-element an¬ 
tenna for 10.15 and 
20 meters $199 95 



Light-weight, two- 
working-element an¬ 
tenna for 10.15 and 
20 meters S129 95 



Heavy-duty, two- 
working-element an 
tenna for 40 
meters S199 95 


SWAN BEAM antenna specifications For 52 ohm coaxial feediines 
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TB4HA 

24 x 1.5 

28 10 

18-6 

100 moil 

148 IDS 

6 sqft 

54 IDS 

TB-3HA 

16 XI 5 

28-2 

16 

100 mpn 

110 IDS 

4 sqft 

44 IDS 

TB-2A 

65 X 1.5 

27 8 

14-3 

80nnpn 

GO IDS 

18 sqft 

18 IDS 

MB-40H 

15 75 xl 5 

30-4 

17-6 

100 mpn 

80 IDS 

2 5 sqft 

40 IDS 
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or order direct from 



A uioudtjry of Cut*c Corporjtton 


505 Airport Road Oceanside CA 92054 
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1040V verve 


Use your Swan credit card and pay 
later, too. Applications at your dealer 
or write to us. 


1040V vertical Antenna. 

But if you re Interested in a more 
permanent installation with one of 
the most effective verticals made, 
check out our 1040V. 

The rugged 4-band 1040V trap 
vertical for 40 through 10 meters is 
well-known for completeness. 

When you open your 1040V box 
what you see is what you need. 

Like copper wire to make two 
counterpoise radial wires for each 
band, egg insulators and a base 
mounting plate. 

And when you re ready for 75 
meters you can expand to five bands 
with the Swan 75 MK kit. Which is 
noted for the same attention to 
completeness as the 1040V. 

Buy a Swan 4010V or 1040V 
expand-a-band-later vertical today. 

75 MX 75-meter wr 


Our new 4010V expandable 4-band 
antenna is designed for the operator 
who wants to straddle continents at 
a down-to-earth price. 

One reason the 4010V saves you 
money is because it's simpler. For 
example, it doesn t need a 
counterpoise. And it's easy to install. 

The new 2000-watt pep trap 
vertical comes in short lengths 
complete with mounting plate. So 
with easy set-up and no ground 
radials to contend with, you can't 
beat it for getting on the air fast 
when you re in the great outdoors. 

And it's also ideal for mobile homes 
and apartments. 

VJhen when you feel like exploring 
dimeters, expand your 4010V to five 
bands with the Swan 75 Ak kit and 
youTteinto a whole new world. 

X 75 AXIS meter Kit 


4010V 4-band trap vertical 
antenna. 

75 Ak 75-meter kit. 

1040V 4-band trap vertical 
antenna. 

75 MK 75-meter kit. 


(Prices FOB Oceanside, cai 
D ealers throughout the world 
or order direct from 


ELECTRONICS 

A suWitJi.iry of Cuotc Corporation 
505 Airport Road Oceanside CA 92054 
1714) 757 7525 


'NEW 4010V VERTICAL ANTENNA 

IT LOOKS AS GOOD TO 
, * YOUR POCKETBOOK AS 
V IT DOES TO YOUR 

Tk\. TRANSCEIVER. 


4010V vertical 



crystal-controlled 

phase-locked 

receiving converter 


Circuit details and 
construction information 
for a converter 
that receives signals 
between 0-28 MHz 
when used with 
a receiver that tunes 
from 28 to 29 MHz 

Over the years many amateurs have traded their 
old, general-coverage receivers for shiny new "ham- 
band-only" models. We've gained in stability, sen¬ 
sitivity, selectivity, dial accuracy, and many other at¬ 
tributes; but we've lost on frequency coverage. Ex¬ 
cept for a few narrow windows to the outside world, 
we can listen only to each other. Those with interests 
outside the amateur bands have had to use a second 
receiver (frequently an old general-coverage job) and 
put up with drift, bulk, and lack of accurate calibra¬ 
tion. The XPL Converter, described here, is designed 
to work with a modern receiver to give the best of 
both worlds — extremely broad frequency coverage 
together with crystal stability and calibration ac¬ 
curacy. The converter receives all frequencies be¬ 
tween 0 and 28 MHz when used with a receiver tun¬ 
ing 28 to 29 MHz. Construction is simple, straight¬ 
forward, and inexpensive thanks to integrated 
circuits. 

description 

The XPL Converter consists of a wide-range tuned 
input circuit, 60 kHz to 28 MHz; a local oscillator 
with injection frequency switch-selectable in 1-MHz 
steps from 29 to 56 MHz; and a mixer circuit with 
output 28 to 29 MHz feeding the receiver as a tunable 


i-f amplifier. A block diagram is shown in fig. 1. 
Local oscillator output is taken from a vfo (vco), 
which is phase locked to a 100-kHz reference oscilla¬ 
tor through a counter chain preset by thumbwheel 
switches for band selection. The various sections are 
described in more detail later. 

An example may help clarify the frequency conver¬ 
sion technique employed in the XPL. If the vco is set 
at, say, 38 MHz, the tunable i-f range of 28 to 29 MHz 
will allow reception of signals from 38-29 = 9 MHz to 
38-28=10 MHz. A 9330-kHz signal in this range 
would be received at 38-9.33 = 28.67 MHz. The re¬ 
ceiver tunes backwards, in that the low-frequency 
end of each range will be received at 29 MHz and the 
high end at 28 MHz. This turns out to be only a minor 
operating annoyance, however. Low-side injection 
could be used for forward tuning but only at the sac¬ 
rifice of tuning range at the upper end. 

The vco is phase locked to the reference crystal, so 
the local oscillator is of crystal quality as far as accu¬ 
racy and stability are concerned. Any input frequen¬ 
cy can be precisely located and will be stable within 
the accuracy and stability of the receiver on the IO¬ 
meter range. For mostmodern receivers, this means 
1-2 kHz accuracy and a few hundred hertz drift on 
warmup. What a difference from the old general- 
coverage boat anchors! 

input circuitry 

Input-circuit details are shown in fig. 2. A single- 
tuned circuit provides input selectivity for the XPL. 
Six switch positions cover 60-150 kHz, 150-450 kHz, 
450-1400 kHz, 1.4-4.5 MHz, 4.5-10 MHz, and 10-30 
MHz. The four high-frequency ranges use a commer¬ 
cially available coil set having high-impedance bal¬ 
anced antenna windings. On the two low-frequency 
ranges pi-section single-ended input circuits are used 
with rf chokes for the inductors. Tuning is by a mini¬ 
ature broadcast superhet variable capacitor having a 
total capacitance of about 560 pF with the two sec¬ 
tions in parallel. 

Two input traps are used: a balanced lowpass filter 
to eliminate TV/fm pickup and a series-resonant 

By Keith H. Sueker, W3VF, 110 Garlow Drive, 
Pittsburgh, Pennsylvania 15235 
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trap to eliminate overload from any one broadcast 
station. Additional suppression measures may be 
required in unusual situations. 

There's no need to conform to the input circuit 
shown. In fact, the antenna tuning section from a 
scrapped general-coverage receiver could be used to 


0-28mHz 



OUTPUT l-F 
29-2BmHz 


29-56mHz 
(ImHz STEPS) 


fig. 1. Block diagram of the XPL converter. 


handle the high-frequency end of the range. The low 
end can be extended with larger inductors, but the 
tuning range for each band will be quite limited be¬ 
cause of distributed capacitance in the coils. Two 
additional coils, however, will allow tuning to about 
15 kHz. 


related frequencies is to divide the controlled- 
oscillator frequency by programmable digital dividers 
before phase comparison to the reference frequency. 
If the oscillator frequency is divided by, say, 24 be¬ 
fore the comparison is made, the effect is to lock the 
oscillator to the 24th harmonic of the reference 
frequency. In XPL, a fixed divide-by-ten and two 
programmable divide-by-n counters are used to 
enable lock from the 290th harmonic to the 560th 
harmonic of the 100-kHz reference frequency in 
steps of 1 MHz. 

oscillator and phase comparator 

Fig. 4 is the schematic for the reference oscillator 
and phase comparator. A 7400 quad NAND gate is 
used with a 100-kHz crystal to generate the reference 
frequency. There's no special merit to this scheme 
other than simplicity, and any convenient oscillator 
circuit could be used so long as it provides TTL out¬ 
put levels. In the circuit shown, the 0.0047 /tF 
capacitor at the input to the last gate was necessary 
to eliminate a double-pulsed output to the phase 
comparator. 

A Motorola MC4044P phase-lock chip was chosen 
because it offers TTL logic, a nonharmonic-sensitive 


local-oscillator system 

The heart of XPL is the local oscillator. This circuit 
consists of a voltage-controlled oscillator (vco), pro¬ 
grammable divider chain, crystal-reference oscillator, 
and phase comparator. A block diagram is shown in 
fig. 3. 

Phase-locked-loop operation has been well des¬ 
cribed in the literature, but a quick review may be 
worthwhile. A phase-locked loop is a feedback con¬ 
trol system that measures the phase difference 
between two frequency sources and generates an 
error voltage that changes the frequency of one fre¬ 
quency source until the two sources are in phase 
synchronism. For continuing phase errors, the phase 
detector will function on frequency difference and 
steer the system into phase lock. 

Two basic systems can be used to generate a 
selectable series of integrally related frequencies. If 
the phase comparator is sensitive to reference- 
oscillator harmonics, the controlled oscillator can be 
directly locked to a selected harmonic by first tuning 
it manually to a nearby frequency, then allowing the 
phase detector to lock up. This is the system used in 
several commercial receivers. The only objection 
from a construction point of view is that it requires a 
manually variable oscillator with dial calibration suf¬ 
ficient to resolve adjacent harmonics. A lock indica¬ 
tion is also useful in identifying the proper harmonic. 

A more direct way of generating the integrally 



fig. 2. Input-circuit schematic. 


comparator, and some internal auxiliary transistors. 
Also, its use in synthesizers has been described in 
recent articles. 

Output from the MC4044P is buffered by an exter¬ 
nal 2N5457 fet follower and the internal emitter 
followers. The comparator has unity gain from the 
phase detector to the output. An active filter is 
backed up by two poles of rolloff for loop stability 
and high 100-kHz ripple attenuation. The reference 
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oscillator and phase comparator are supplied from an 
on-board regulator that provides both isolation and 
filtering. 

voltage-controlled oscillator 

The voltage-controlled oscillator in the XPL (fig. 5) 
uses a Motorola MC1648L ECL chip designed for this 
service. Spectral purity requirements preclude a 
voltage-controlled multivibrator, so this chip was 
used with an external high-Q toroidal inductor and a 
Motorola MV1401 variable-capacitance diode or 
varicap. Since ECL has a very low logic swing, an 



THUMBWHEEL 

SWITCHES 


fig. 3. Local-oscillator block diagram. 

output translator, 2N4403, is used to regenerate the 
TTL signal level. At this point you might ask whether 
the ECL chip is worth the effort. The answer is a 
qualified "Yes," since it functions from a two- 
terminal tank circuit and eliminates the need for 
fussing with feedback in a transistor oscillator. 

The MV1401 varicap is rather expensive (in the 
$9.00 range), but it has a guaranteed 3:1 tuning 
range and high Q. This application requires only a 2:1 
range, but allowances for temperature variation com¬ 
ponent tolerances, and other considerations make it 
necessary to have some overrange. Less-expensive 
limited-range diodes could be used, but they would 
require changing fixed capacitors to cover the tuning 
range for the vco. The inductor is a T-25 mix 6 toroid 
with four turns of no. 22-28 AWG (0.6-0.3mm) 
enameled wire. 

An output to the mixer is taken directly from the 50 
ohm vco output at pin 3. For the TTL counters. 


however, the swing is wrong. The sum of one diode 
drop and a base-emitter drop from the 5-volt-supply 
rail places the 2N4403 base voltage in the ECL logic 
voltage range. The 2N4403 collector voltage swings 
from 0.5V to about 3.5V to drive the counter. A 22- 
ohm base-emitter resistor aids junction recovery and 
cleans up the output waveform. 

The entire vco section is quite susceptible to hum 
and modulation disturbances. For this reason, a 
separate voltage regulator is again used. The vco 
should be located well away from transformer fields 
or ac power wiring. 

programmable counters and translators 

This circuit is shown in fig. 6. Before getting into 
counter details, a related matter must be considered. 
The count set into the preset counters must always 
be 29 (MHz) higher than the bottom end of the input 
tuning range, so that the switches can read input 
range directly. This requirement leads to the neces¬ 
sity of translating switch settings to the counters. 
Table 1 summarizes the required relationships. If 
decimal switches are used, the offset of minus 1 in 
the units digit can be provided by simply rewiring into 
the decimal-to-BCD diode matrix, as shown in fig. 6. 
Note, for example, that a switch indication of 4 is 
translated to BCD 1+2 = 3, which is 4 minus the re¬ 
quired one unit. The 390-ohm resistors establish a 
TTL logic zero for open-switch positions. 

The tens digit is somewhat more messy. Switch in¬ 
dications must be translated up by 3 except when the 
units position is zero, which requires an up- 
translation of only 2. Thus, 00 goes to 29, 01 goes to 
30, 10 goes to 39, 11 goes to 40, and so on. Since a 
zero-units digit is translated to a 9 in the output, the 
presence of this 9 can be used to change the tens 
digit to an output lower by one integer. 

Two sections of a 7400 quad NAND are used to ac¬ 
complish this magic. A decimal-to-BCD diode matrix 
with an offset of +3 is used in conjunction with a 
second matrix with offset of + 2. The proper matrix 


table 1. Relationship between switch settings and counters. 


input 

range 

ten 

switch 

readings 

units 

ten 

counter 

presets 

units 

0-1 

0 

0 

2 

9 

1-2 

0 

i 

3 

0 

2-3 

0 

2 

3 

1 

9-10 

0 

9 

3 

8 

10-11 

1 

0 

3 

9 

11-12 

1 

1 

4 

0 

12-13 

1 

2 

4 

1 

19-20 

1 

9 

4 

8 

20-21 

2 

0 

4 

9 

21-22 

2 

1 

5 

0 

27-28 

2 

7 

5 

6 
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Looking down on the XPL converter. Components and 
wiring are shown on top of the chassis. 

is chosen by clamping diodes from the two 7400 out¬ 
puts. If a units 9 is present, the 9 bus is high and the 9 
bus is low. Under this condition, the +3 matrix 
diodes are clamped low, and the + 2 matrix diodes 
are released. For units digits other than 9, the situa 
tion is reversed. 

Those familiar with counter techniques may im¬ 
mediately conclude that this is the long way around 
the barn, and so it is. A simpler solution to the 
translation would be to use a precounter set to 29 to 
delay activation of the programmable counters until 
the first 29 counts have passed. However, this re¬ 
quires two more counter chips, involves a clock gate, 
and is more difficult to troubleshoot if problems 
develop. The approach shown was devised with the 
less-experienced builder in mind, since trouble¬ 
shooting of the diode matrices can be done with a 
vtvm. 


Returning now to the counters, a high-speed 
74196/8290 is used as a divide-by 10 prescaler to get 
the signal into TTL frequency range. This unit has a 
typical toggle frequency of 75 MHz and handles the 
56 MHz maximum input with little effort. The pro¬ 
grammable counters, 74192s, are preset by their 
respective diode matrices. Both are operated in the 
countdown mode and are cascaded and loaded 
through the borrow outputs. 

Counter operation is as follows: The C 0 output of 
the 74196/8290, pin 2, goes high once every ten in¬ 
put pulses from the vco. Each output pulse causes 
the units 74192 to count down by one count. When 
the count reaches zero, the borrow output goes low 
between pulses and causes the tens 74192 to count 
down by one count. It, too, generates a borrow pulse 
after reaching zero, and it is this pulse that's used to 
reset the system. The borrow pulse from the tens 
counter is used to load the preset number into each 
counter. 

As an example of operation, suppose the thumb 
wheel switches are set to 08 18-9 MHz range). The 
units counter will be preset to a count of 7 (8-1) and 
the tens counter to 3 (0 + 3). Following a reset pulse, 
the units counter will count down one count every 
ten vco cycles and first generate a borrow pulse after 
70 vco cycles. 

After this first 70 cycles from the reset pulse, the 
counter will again generate a borrow pulse every 100 
vco cycles. Each of these borrow pulses causes the 
tens counter to count down by one count from its 
preset of 3 and to generate its own borrow pulse 
after 70+ 100+100+ 100 vco cycles. The tens 
counter borrow and reset pulse thus occurs 370 vco 
cycles after the first reset and then immediately 
resets the counters again. 

The tens counter borrow output frequency is equal 
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fig 4 Reference oscillator and phase-comparator schematic. 
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to the vco frequency divided by (IOxU + IOOxT), 
where U and T are the units and tens presets respec¬ 
tively (7 and 3 in our example). 

The tens-counter borrow output is also used to 
feed the phase comparator so that the vco frequency 
is locked to 10x7+100x3 = 370 times the reference 
frequency of 100 kHz. The vco is thus locked at 37 
MHz, which is the required local-oscillator injection 
frequency for receiving 8 MHz with a 29-MHz i-f. 

Resistor values shown for the diode matrices are 
fairly critical. Germanium diodes would provide more 
margin, but the circuit works well as shown. If the 
same nominal values are used, no problems should 
be experienced. Power for the counters and trans¬ 
lators is provided by still another 5-volt regulator. 
This system draws several hundred milliamperes and 
may need a regulator heat sink. 

mixer 

A dual-gate, diode-protected mosfet is used for 
the mixer (fig. 7). The 40673 has good intermodula¬ 
tion characteristics and is simple to use. Output from 
the drain is taken through an output transformer, 
broadly resonant at 28.5 MHz, which provides a low 
impedance output to the receiver. This stage is 
powered directly from the 9-volt power supply, since 
decoupling is not a problem. An output switch pole 
allows the receiver input to be connected to the con¬ 
verter or to a high-frequency antenna. A second pole 
is used to ground the high-frequency antenna to 
minimize pickup when the XPL Converter is in use. 

power supply 

All operating power for the XPL is derived from a 
12-volt transformer and bridge rectifier at about 10 
volts (fig. 8). A 2N3055 is used as an active filter to 
reduce ripple. This transistor is much larger than re¬ 
quired, but it's cheap, readily available, and needs no 


heatsink. If the 9-volt rail is not reasonably clean, the 
received signal may be hum modulated. Ac input is 
switched by a third pole of the IN-OUT switch, and a 
pair of 0.02 capacitors are used for line bypassing. 
Note that these capacitors should have 600-volt 
ratings. 

construction 

Each circuit section was built on a separate 
printed-circuit board for easy testing and debugging. 
There's no real need to do this, however, and a single 
PC board might be easier to handle mechanically. 
The layout shown is also more compact than 
necessary. The entire unit could be built on perf 
board if generous ground conductors are used. 

Coax cable should not be used for interconnecting 
circuits except for the vco output to the mixer, mixer 
output to the receiver, and input from the hf anten¬ 
na. Other leads should be run in twisted pairs of no. 
22-26 (0.6-0.4mm) hookup wire to minimize shunt 
capacitive loading on the TTL gates and to reduce in¬ 
ductive pickup in the phase-comparator circuitry. 
Coax cable should not be used in the input circuit, 
since the high capacitance of this cable could ap¬ 
preciably decrease the tuning range. 

The 28.5-MHz output coil was a junk-box relic of 
unknown parentage. Any coil with a turns ratio of 
about 5:1 with a slug capable of resonating at 28.5 
MHz will do. An inductance of about 3/xH is required. 

Most of the parts for the XPL are available from 
surplus houses or other ham radio and QST adver¬ 
tisers. The MC4044P, MC1648L, and MV1401, how¬ 
ever, will probably have to be ordered from a fran¬ 
chised Motorola distributor. Total cost is about $20 
for these items. 

The individual regulators were Motorola types, but 
various National LM-series are equally satisfactory 
and widely available. The 2N4403 transistor can be 
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replaced with almost any high-frequency pnp tran¬ 
sistor. Similarly, the 2N5457 can be replaced by other 
N-channel jfet devices, such as the MPF102 series. 

All signal diodes should be 1N4148/1N914 or 
similar silicon computer diodes. As mentioned 
earlier, germanium diodes can be used in the diode 
matrices if desired. Power diodes are low voltage, 
plastic-lead-mounted types. 

Capacitors can be ceramic units except for the 
antenna input capacitor 1560 pF) and the vco 1500-pF 
capacitors which should be of low-loss polystyrene 
or mica construction. 

TRANSLATORS 


The entire counter and phase-lock system could be 
designed around CMOS circuitry except for the vco 
and the prescaler. CMOS chips are not widely 
available in surplus outlets but are rather inexpensive 
when purchased new. Power supply current could be 
considerably reduced by shifting to CMOS, and the 
diode translators could be run at a much higher im¬ 
pedance level. 

adjustments and troubleshooting 

The power supply forms a logical first item if the 
XPL is built in steps. Output voltage must be at least 

PI VIPERS 



fig. 6. Schematic of the XPL programmable counters and translators. 
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fig. 7. Mixer schematic. 



CONVERTER 
OUTPUT 
50 OHM 

HF ANTENNA 


7 volts to allow the individual regulators their re¬ 
quired 2-volt input margin over 5-volt regulated out¬ 
put voltage. Frequency calibration of the reference 
oscillator can be done by zero beating with WWV or 
with WCFL, Chicago, on 1000 kHz. The vco should 
be checked for range by coupling a grid-dip oscillator 
to the toroidal coil. An input of 0.5 to 3.5-volts 
positive, derived from a separate source, should 
drive the vco from 25 to 60 MHz or so. If the frequen¬ 
cy range is off, toroid turns may be trimmed or the 
1500-pF capacitor value changed to suit. Input-coil 
slugs should be adjusted to allow coverage of all in¬ 
put frequencies with a bit of overlap. 

Operation of the translators can be checked with a 
vtvm. Logic zero must be 0.8 volt or less, and logic 1 
must be 2.4 volts or more — standard TTL levels. 
Preset counter operation can be checked with a trig¬ 
gered oscilloscope and a low capacitance (10X) 
probe. The 74196 output pulses will be visible on 
most inexpensive scopes. 

operation 

For best results, a good antenna system should be 
used with the XPL. One of the best is an 80-meter in¬ 
verted V or dipole with open-wire feeders. Except for 
those few frequencies at which the antenna happens 
to be an odd number of quarter wavelengths long, its 
impedance will be quite high. Thus, the high 
capacitance of a grounded coax antenna feeder 
would result in serious signal attenuation. A simple 
long-wire antenna can be used if the end is brought 
directly to the XPL input terminals. If a separate 


antenna system isn't available, any ungrounded 
antenna feeder system can be used by connecting 
either lead to the A1 antenna terminal. Terminal A2 
should be grounded for single ended inputs. 

The input circuit should be calibrated at least 
roughly so you can be sure the desired signal is being 
peaked. The input circuit provides the only rejection 
for 10-meter signals present on the antenna. Above 
about 15 MHz, this rejection may be inadequate to 
prevent strong 10-meter signals from coming directly 
through the mixer to the i-f. A resonant trap or a 
loosely coupled input circuit can be added if this 
problem proves troublesome. A balanced mixer 
would reduce the feedthrough, but the added com¬ 
plication seemed unnecessary. I suggest this as an 
alternative approach for those interested in ex¬ 
perimentation. 

final remarks 

TheXFY. Converter has been fun to use. Broadcast 
stations pop up exactly where they are supposed to 
be. The Selected Cities Weather Summary, broad¬ 
cast from Miami on RTTY has been interesting to 
print and peruse. WWV is available on all frequencies 
for calibration or a check on propagation conditions. 

Aviation weather and general information is broad¬ 
cast on the local low-frequency range station. Every 
international shortwave band can be received. Inter¬ 
national air-route traffic control from Miami and New 
York can also be monitored. And, near the top end, 
you can even listen to CB operations. 


POWER SUPPLY 


ZN3055 
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This oneis for you. 


Because you asked for it. . . we built it. The all- 
new JR. MONITOR'" 1 Antenna Tuner. 

Call it what you will —antenna tuner, matchbox, 
or matching network, the JR. MONITOR'" 1 has 
it all wrapped up in one neat 5%”Wx2%"Hx6"D 
all metal cabinet. 

Here are the features you said you wanted: 
Continuous tuning from 1.8-30 MHz. 300 
watt power capability. Forward reading rela¬ 
tive output power meter — simply tune JR. 
MONITOR'" 1 controls for maximum RF out¬ 
put on the meter. Built-in balun. Mobile 
mounting bracket. Ceramic rotary 12-position 
switch. Capacitor spacing 1000 volts. Tapped 
toroid inductor. Antenna inputs: coax unbal¬ 
anced SO 239, random wire, balanced feed 
line 75-660 ohm. Weight: 2% pounds. 


With so many special features — think of the un¬ 
limited possibilities you'll have for experiment¬ 
ing with dozens of antennas! For instance, the 
DenTron All Band Doublet fed with balanced 
feed line hooked to the JR. MONITOR ,m covers 
1.8-30 MHz in one antenna. or try this mobile 
suggestion: 108"mobile whip fed with coax to 
the JR. MONITOR*" 1 located under the dash will 
give you 10-40 meter mobile coverage and no 
coils to change! 

It's easy to understand the excitement the JR. 
MONITOR*" 1 has created. Wherever you are - 
home, boat, car, plane, or campsite you'll always 
be in contact. It's a fun little tuner that easily 
fits in a briefcase or coat pocket — but why 
would anyone want to smuggle it into their 
radio room? 



JR. MONITOR " $79.50 

ALL BAND DOUBLET $24.50 


Radio Co. Inc 

2100 Enterprise Pkwy., 

Twinsburg, Ohio 44087 

(216) 425-3173 
















RTTY Can Be Easy! 


Have You Wondered . .. 

What Owning a RTTY Station Would be Like? 

Have You Thought . .. 

About Finding Out but Didn’t Know Who to Ask? 



ASK THE GUYS AT HAL! 


Our sules uud service si,ill will Ire happy to assist you 
in your choice ol RTTY equipment. answer questions 
about RTTY. and provide assistance if problems do 
arise In addition, all HAL amateur RTTY equipment 
manuals can be purchased for $10 00 each (or an 
advance look (applicable to future purchase of that 
unit) 


Answers to common RTTY questions are featured 
in the center fold of our new amateur radio catalog. 
Such questions as "What do I need?”, "How do I hook 
it up?", and "What frequencies do I use?" are dis 
cussed. Technical points concerning RTTY pulses. 
FSK and AFSK. and high tones vs low tones are 
covered. 


Write today tor HAL'S new catalog and RTTY guide and discover how much fun RI IY can be 



HAL. COMMUNICATIONS CORP 

Box 365 

Urbana, Illinois 61801 
217 367 7373 


For our European customers 
see HAL equipment at 
Rh htct tit C o litniiiM'i 
IEC Inirrrko Kisvw** 

Ptimptffc Sy*U*mv timtlvn Swvtk-n 
K.wim Skh k ul I nitdon 
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A Component System 

forRTTY 



Active amateur, short wave listener, beginner, or old-timer—you’ll enjoy RTTY with the HAL 
component system. Shown above are our ST-5000 Demodulator, RVD-1005 Visual Display Unit, and 
DKB 2010 Dual mode Keyboard. The RVD 1005 is a time-proven display generator that converts 
BAUDOT coded RTTY pulses into a video display. It receives the 4 standard RTTY speeds (60,66,75, 
and 100 words per minute) and generates a 25 line, 40 characters per line display. The low-bandwidth 
video output can drive either a TV monitor or a modified TV Set (power transformer and video 
connection required). The DKB-2010 will transmit these same four RTTY speeds as well as MORSE 
code at 8 to 60 wpm. The DKB also features N key rollover, adjustable CW weight, HERE IS message, 
and internal CW side-tone oscillator. The 3-key standard buffer can be extended to 128 keys with the 
EMO 128 buffer option. The ST 5000 is the newest of HAL's line of RTTY equipment, offering 2 shift 
operation with high performance active filter circuitry. It also has built in AFSK oscillator and loop 
supply and can be factory tuned for either the "High” or “Low" frequency tone pairs. Autostart and 
printer control circuitry make the ST-5000 ideal for both electronic and mechanical RTTY terminals. 
For a high-performance and cost-effective RTTY station, the RVD-1005/DKB-2010/ST-5000 com¬ 
bination is hard to beat! 


ST-5000 

. 170 and 850 Hz Shill 

• Low or High Tones 

• Integral Tone Keyer 

• Active Filters 

• Autostart 

• Meter Tuning Indicator 

• Internal Loop Supply 

• Attractive. Small Cabinet 

• High gain, Wide bandwidth Limiter 

• For either HF or VHF operation 
. 120/240V, 50/60 Hz Power 


ST 5000 . $275.00 

(Specify High or Low Tones) 


RVD-1005 

• 4 RTTY Speeds 

(60, 66. 75, 100 wpm) 

• Crystal Controlled 

• Baudot RTTY Code 

• Unshift on Space 
(Switch Selectable) 

• Loop or RS 232 Input 

• 40 Character Lines 
25 Line Display 

• Table or Rack Cabinet 

• Use with modified TV Set 

• 120/240V, 50/60 Hz Power 

RVD 1005. $395.00 

(Specify Table or Rack Cabinet) 

RVD 2110 Quasar TV. $150 .00 

(Shown above) 


DKB-2010 

• Baudot RTTY & Morse Codes 

• 4 RTTY Speeds (60,66,75.100 wpm) 

• Crystal Controlled 

• 8 to 60 wpm Morse Code 

• Programmable HERE IS message 

• N Key Rollover 

• 3 Key Buffer Standard 

(128 Key with 128 EMO option) 

• Quick Brown Fox test message 

• Automata FIGS LTRS for RTTY 

• Internal CW Sidetone Oscillator 
. 120/240V, 50/60 Hz Power 

DKB 20 10. $395.00 

(Specify HERE IS message) 

EMO 128 Buffer Option .... $ 85.00 


Write for our new catalog and RTTY guide. 



HAL COMMUNICATIONS CORP 

Box 365 

Urbana, Illinois 61801 
217 367 7373 


For our European customers 
see HAL equipment at: 

Richter & Co.. Hannover 
I E C Interek o. 

Pnmetek Systems. Handnt, Sweden 
Radio Shack of London 


i 
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short circuit 

RTTY time/date printout 

An important point was missed in 
table 1 of the RTTY printout article 
which appeared in June, 1976, ham 
radio. Pin 4 of U15 should not be 
grounded but should have the ap¬ 
propriate BCD information for the 
tens of minutes digit. 

As shown, the ten, minutes digit 
will only display up to 39 minutes in¬ 
stead of 59 minutes. In fig. 4A, pins 6 
and 7 of the 7490s must be grounded; 
otherwise the circuit will only print 
the 19th as the date. 

Advancing the date by moving the 
clock is a very tedious process. Over¬ 
shooting will mean doing the entire 
thirty days over again. The diagram 
below shows a circuit that will permit 



you to advance the date by one day 
with the flip of the switch. When the 
date resets at the end of the month, 
flipping the switch will advance the 
clock to 01, much easier than advanc¬ 
ing the digital clock a complete 24- 
hour period. Note that this advance 
circuit is designed to work with a low 
input so the date advance must be 
done before 2000 hours. 

pi network design 
and analysis 

Eq.8 in the pi network design arti¬ 
cle, September, 1977, ham radio, 


direct output synthesizer 
for two meters 

In fig. 4 of the direct output syn¬ 
thesizer in August, 1977, ham radio, 
the lines connected to pins 10 and 8 
of U3C have been transposed. For 
correct operation, pin 10 is connected 
to the pin 9s of the 74161s, and pin 8 
of U3C is connected to pin 1 of U2B. 
On U1, pin 2 is the input from U3D 
and pin 1 should be connected to the 
junction of the 100 and 360 ohm 
resistors. U1 may exhibit some 
temperature and voltage sensitivity at 
times causing the divide-by-21 func¬ 
tion to become a divide-by-22. This 
problem can be cured by either of 
two methods: putting a 330 pF 
capacitor from pin 2 of U1 to ground 
or replacing U3 with a 74L00 instead 
of the 7400. U8 is a 7483, not a 7473. 
In fig. 6, the 0.1 pF capacitor con¬ 
nected to pin 2 of U18 should be a 
0.01 fiF disc capacitor. Also, the 40k- 
ohm resistor on the output of U18B 
should be 10k. 

serial converter for 8-level 
teleprinters 


audio frequency 
speech processing 

The circuit board layout for the 
audio speech processor in August, 
1977, ham radio was missing several 
connections. The diagram above 
shows the correct circuit board lay¬ 
out. The output is taken from the 
center of R13 and not as shown in 
fig. 5 in the article. The numbering 
for the pins of the ICs in the schema¬ 
tic diagram should be changed to cor¬ 
respond with the 8-pin mini DIPs 
used on the finished board. 

fig. 3 change to 

5 3 

4 2 

6 4 

10 6 

11 7 

phasing-type single-signal 
detector 

In fig. 2, page 72 of October, 1976, 
ham radio, the two 180-ohm resistors 
should be connected between gate 2 
and the source of the dual-gate 
mosfet as shown below. Also, gate 
number 1 is not connected to the 
source. 


should not have the radical sign on The serial converter in August, 
the right hand side of the expression; 1977, ham radio, uses a 74121 for 
it should read U16, not a 7474. 


2Xj 2 

R1 (at minimum point of Xci curve) — R 1B = —— 

R 2 

Also, eq. 12 should read as follows: _ 

/ (R2 — Rl\ 2 

X l =(R1+R2) Qo 2 + vQp 2 - (Qo 2 + 4 )\R1 + R2) 

Q o 2 +4 


( 8 ) 

( 12 ) 
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spectrum analyzer 

There are several errors in the spec¬ 
trum analyzer construction article 
which appeared in the June, 1977, 
issue. The 75.1 ohm resistor in the rf 
attenuator should be 71.5 ohms; the 
six 69.1 ohm resistors should be 61.9 
ohms (fig. 10). The i-f attenuator 
should have three, not two, 20 dB 
sections (like the rf attenuator). 

The mixer diodes used by the 
author are Hewlett-Packard part 
number 5082-2900; most any hot- 
carrier diodes should work if they are 
all the same type. 

The crystal in the second local 
oscillator is 150 MHz ±2 MHz; the 
crystal in the third local oscillator is 
39.3 ± 1 MHz. The 10k resistor 
associated with CR401 should go to 
switch S601A, the 250 kHz position; 
the same for the 10k resistor 
associated with the second crystal 
filter, Y401 (fig. 11). The 2.4k resistor 
in series with CR402 should go to 
switch S601A, the 10 kHz position. 
The coil located near CR403, and the 
switch contacts near R402, are parts 
of the same relay. 

Large size Xerox copies of the top 
and bottom chassis photographs are 
available from ham radio, and will be 
sent to interested readers upon 
receipt of a self-addressed, stamped 
envelope. 

reducing IMD in high- 
frequency receivers 

The 3-dB pad between the local 
oscillator input and the balanced mix¬ 
er, in fig. 6 on page 30 of the March, 
1977, issue of ham radio, should have 
the values transposed (the series 
resistor should be 18 ohms, the shunt 
resistor 300 ohms.) 


bandspreading techniques 
for resonant circuits 

In eq. 19 on page 49 of the 
February, 1977, issue of ham radio, 
the term C T should not be included 
under the radical sign. The equation 
should read: 


C P = 


_ Vc7Tc7 


2V 


-c r 




INTRODUCES THE 
VERSATILE 


HR-312 


fi More Channels...at the flip of a switch 

Unlock the unique mode switch and 12 channels 
become 144 


|ji More Sensitivity, Less Interference. 

.25 mV Sensitivity plus 75 db adjacent channel 
selectivity and 70 db image rejection 

0) More Power Out 

35 watts nominal with a minimum of 30 watts 

,.. for a lot less 

$ 269 °° 

Amateur Net 

i, INC. 7707 Records Street 

Indianapolis, Indiana 46226 


across the band 





© 1976 


'%&G'€*\CU ELECTRONI 
- *tr 



THE FM LEADER 



2 METER {IS 
6 METER 


220 MH Z Sri 
440 MH Z Sri 
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NOW. 

Top-of-the-Line 
T ri-Ex Towers 
for HAM operators 
at basic prices! 






W-31 


MW-6 5 







Now you can afford the best! 
Free-standing or guyed, 
Tri-Ex Towers stress quality. 
All towers are hot dipped 
galvanized after fabrication 
for longer life. Each 
series is specifically engi¬ 
neered to HAM operator 
requirements. 

W Series 

An aerodynamic tower 
designed to hold 9 square 
feet in a 50 mph wind. Six 
models at different heights. 

MW Series 

Self-supporting when 
attached at first section — 
will hold normal Tri-Band 
beam. Six models. 

LM Series 

A ‘W' brace motorized tower. 
Holds large antenna loads 
up to 70 feet high. 

Super buy. 

TM Series 

Features tubular construc¬ 
tion for really big antenna 
loads. Up to 100 feet. 
Free-standing, with motors 
to raise and lower. 

THD Series 

Very popular. Low Cost. 
Holds Tri-Band antennas. 
Eight models — all support 7 
square feet of antenna 
at full height in 70 mph 
winds. Guyed. 
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WHERE 
RELIABILITY 
& ACCURACY 
COUNT 



U OX) 






FM-2 

I «00—j 



||* 0*0 dia 


MC-25'U 


INTERNATIONAL CRYSTALS 


70 KHz to 160 MHz 


HOLDER TYPES 





International 

Crystal Manufacturing Co.. Inc. 
guarantees 

every crystal against defective 
materials and workmanship for 
an unlimited time, when used in 
equipment for which they were 
specifically made. 



CRYSTAL TYPES 

(GP) for General Purpose applications 
(CS) for Commercial' equipment 
(HA) for High Accuracy close temperature 
tolerance requirements 
International Crystals are available from 70 
KHz to 160 MHz In a wide variety of holders 
WRITE FOR INFORMATION 



INTER NATIONAL CRYSTAL MFG. CO., INC. 

10 North Lee. Oklahoma City, Oklahoma 73102 
405/236-3741 
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tebook 


then be refined with the HP-25 pro¬ 
gram. My first step was to rewrite 
Sobol's equation as 




i2(h 

~w 
' h 


° 

\l +1.735 e - 0 -0724 


Z 


simple formula for 
microstrip impedance 

In many amateur vhf and uhf appli¬ 
cations strip transmission lines etch¬ 
ed on printed-circuit board are used 
for impedance matching and as com¬ 
ponents in tuned resonant circuits. 
Although several methods are avail¬ 
able for calculating the characteristic 
impedance of microstrip transmission 
line, the formula derived by Sobol 1 2 is 
the most popular. It has been widely 
publicized in Motorola Semicon¬ 
ductor's application notes and ap¬ 
peared recently in QST2. Sobol's 
equation: 


= _ 120nh _ 

0 \f!T r w(l + 1.735e~ 0 - 0724 w/hr 0 - 836 ) 


where w is strip width, h is the dielec¬ 
tric thickness, and e r is the relative 
dielectric constant of the substrate. 

Sobol's equation gives Z a as a 
function of microstrip geometry, but 
in practical applications you usually 
need to know what size microstrip is 
required for a given impedance. 
Since the equation can't be solved 
directly for w/h, an interactive trial- 
and-error solution is necessary. This 
can be done rather quickly with a 
high-speed computer, but an iterative 
solution with a programmable calcu¬ 
lator such as the HP-25 may require a 
minute or more — an iterative solu- 


1. H. Sobol, "Extending 1C Technology to Microwave 
Equipment," Electronics, March 20, 1967, page 112. 

2. R. Olsen, N6NR, "Designing Solid-State RF Power 
Circuits," QST, September, 1977, page 15. 


tion with a non-programmable calcu¬ 
lator is impractical. 

Some time ago N6TX (ex 
WA6UAM) sent me an iterative 
HP-25 program for Sobol's microstrip 


By inspection, to a first approxima¬ 
tion Z 0 is equal to the first term on the 
right-hand side of the equal sign; the 
term inside the parenthesis is a 
modification term which is a function 
of both e r and w/h. Designating the 



fig. 1. Microstrip impedance calculated with simple formulas developed by W1HR 
(dashed lines), as compared to actual impedance (solid line). For e r >4, accuracy is 
very good for w/h>0.2. 


equation which provided acceptable 
accuracy for most design work. This 
program begins at w/h= 1 and 
iterates out to the required value. 
Therefore, for low and high values of 
Z a a solution requires considerable 
calculation time. To reduce calcula¬ 
tion time I decided to see if I could 
develop a simple equation for an ap¬ 
proximate value of w/h which could 


quantity (1,735e r ~ 0 724 w/h~ 0 8}6 ) as 
K, eq. 1 was rewritten as 


12071 

Z o 




w 

h 


All that remained was to find a value 
for K-w/h which satisfied varying 
values of e r and w/h. After calculating 
several tables of values, it was ap- 
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parent that K»w/h = l would give the 
desired results. Substituting and re¬ 
arranging terms yielded the ex¬ 
pression 

w 120n _ j 

h * Z oS /T r “ (3) 

When this equation was plotted on 
graph paper and compared to a graph 
of Sobol's equation, the similarity 
was much closer than I expected — 
the curve had essentially the correct 
shape, but all values were slightly 
larger than those given by Sobol's 
formula. This was the desired result; 
rewriting the HP-25 program around 
eq. 3 considerably reduced calcula¬ 
tion time. 

Later it occurred to me that it might 
be possible to further factor eq. 3 to 
obtain a more accurate formula for 
microstrip impedance. After cal¬ 
culating numerous tables of Z 0 vs 
w/h and e T , and inspecting the values, 
I found that the impedance of 
microstrip etched on a substrate with 
e r > 4.0 could be approximated with¬ 
in a few per cent by the following 
equations: 


w ^ 120ir _ j 

h Z o Ve r + \fT r (4) 

2 ^ _ 120rr _ 

(l + l)^~Qf r (51 


For microstrip etched on glass-epoxy 
circuit board U r =4.8), these equa¬ 
tions can be reduced to 


w M 142.6 _ j 
h ~ Z 0 " 


142.6 


w 


+ 1 


For Teflon-fiberglass circuit board 
(e r = 2.55) the simplified expressions 
are 


w ^ 1851 _ 2 
h Z a 


185.1 
™ +1 


The dielectric constant of Teflon- 
fiberglass is below the value recom¬ 
mended for these equations, but ac¬ 
curacy is still acceptable for many ap¬ 
plications. 


These formulas can be solved 
quickly by hand (or with a simple 
four-function calculator), and should 
be a big help to amateurs who want 
to design their own microstrip cir¬ 
cuits. They can also be used to deter¬ 
mine the approximate impedance of 
circuit traces for digital logic boards 
(for best results the V cc and ground 
lines for TTL should have low im¬ 
pedance). 

The accuracy of these simplified 
equations is surprisingly good. As 
shown in fig. 1, for w/h>0.2, the 
simplified formulas are within a few 
per cent of the impedance calculated 
with more accurate equations; this 
covers the microstrip impedance 
range most commonly used in radio 
communications work. With fiber¬ 
glass-epoxy board the formulas are 
within about 1 ohm of the exact ex¬ 
pression for all values of Z 0 below 60 
ohms. The values for Teflon- 
fiberglass board are somewhat less 
accurate, but are still acceptable for 
most amateur work. 

James R. Fisk, W1HR 

improved (vfo) stability 
for the Atlas 180 

Early versions of the Atlas 180 
transceiver have exhibited poor vfo 
stability with a varying dc supply 
voltage. In some cases, the vfo will 
actually be frequency modulated at 


dc input voltages below 13 volts. 
Atlas owners can check for this con¬ 
dition by listening to a signal or the 
calibrator beat note and adjusting the 
dc supply from about 11.5 volts to 
14.5 volts. A 500-milliampere supply 
is more than ample to operate the 
receiver. The test can also be made in 
the car by first setting up the beat 
note with the engine off and then 
starting the engine. After a few 
moments the battery system will 
come up to full-charge voltage of 
14.5 volts. Any change in pitch dur¬ 
ing this time indicates poor vfo power 
supply regulation. The units in which 
this is most likely to occur are those 
which use a 10-volt regulator circuit 
consisting of a transistor with a 
10-volt Zener on the base. 

The solution to the problem is to 
remove the 27-ohm decoupling 
resistor (R401 in my Atlas 180) on the 
vfo board (PC-400), and replace it 
with a 78L08ACP low-power 8-volt 
regulator. The wire that previously 
connected to the 10-volt bus is then 
reconnected to the 13-volt bus. After 
making this change, retuning is un¬ 
necessary for dc inputs of 11.5 volts 
to 14.5 volts, and there are no reports 
of frequency modulation when 
operating mobile without the engine 
running. There is no other noticeable 
change in the operation of the vfo 
due to the 8-volt rather than 10-volt 
supply. 

Dave Sargent, K6KLO 


78L08ACP 
8V REGULATOR 
80TT0M VIEW 


■4 


GROUND 
TO FOIL 
BETWEEN 
OF R40I 



+ 1 3V 

ORIGINALLY 
CONNECTED 
TO 10V 
BUS 


fig. 1. Modification to the Atlas 180 vfo power supply to pre¬ 
vent any frequency modulation due to voltage changes. The 
78L08ACP voltage regulator is used to prevent voltage 
changes. It is fed from the normal 12.6-volt dc supply. 
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KENWOOD 






The TS-520S 


i*m-proven character¬ 
istics of the original 
1 a-520 together with 
vany of the ideas and 
suggestions for 
improvement from 
amateurs worldwide. 


FULL COVERAGE TRANSCEIVER 
The TS-520S provides full cover¬ 
age on all amateur bands from 
18 to 29 7 MHz Kenwood gives 
you 160 meter capability. VWW 
on 15.000 MHz., and an auxil¬ 
iary band position for maximum 
flexibility And with the addition 
of the TV-506 transverter. your 
TS-520S can cover 160 meters 
to 6 meters on SS8 and CW 

DIGITAL DISPLAY DG-5 (option) 
The Kenwood DG-5 provides 
easy, accurate readout of your 
operating frequency while trans¬ 
mitting and receiving 


OUTSTANDING RECEIVER 
SENSITIVITY AND MINIMUM 
CROSS MODULATION 

The TS-520S incorporates a 
3SK35 dual gate MOSFET for 
outstanding cross modulation and 
spurious response characteristics 
The 3SK35 has a low noise 
figure (3.5 dB typ.) and high gam 
(18 dB typ ) for excellent 
sensitivity 


NEW IMPROVED SPEECH 
PROCESSOR 

An audio compression amplifier 
gives you extra punch in the pile 


ups and when the going gets 
rough 

VERNIER TUNING FOR FINAL 
PLATE CONTROL 

A vernier tuning mechanism 
allows easy and accurate adjust¬ 
ment of the plate control during 
tune-up 

FINAL AMPLIFIER 

The TS-520S is completely solid 
state except for the driver (1 2B- 
Y7A) and the final tubes Rather 
than subsitute TV sweep tubes as 
final amplifier tubes in a state of 
the ari amateur transceiver. 






















































Kenwood has employed two 
husky S-2001A (equivalent to 
6146B) tubes. These rugged, 
time-proven tubes are known lor 
their long life and superb linearity. 


highly effective NOISE 
blanker 


An effective noise blanking cricuit 
developed by Kenwood that vir¬ 
tually eliminates ignition noise is 
built into the TS-520S 

The TS-520S has a built-in 20 
dB attentuator that can be acti¬ 
vated by a push button swich 
conveniently located on the 
front panel 

■PPpf 

A special jack on the rear panel 
of the TS-520S provides receiver 
signals to an external leceiver for 
increased station versitility A 
switch on the rear panel deter¬ 
mines the signal path the 
receiver in the TS-820 or any 
external receiver 


The VFO-520 remote VFO 
matches the styling of the TS- 
520S and provides maximum 
operating flexibility on the band 
selected on youi TS-520S 

The TS-520S is completely self- 
contained with a rugged AC 
power supply built-in. The addi¬ 
tion of the DS-1A DC-DC 
convener (optional) allows for 
mobile operation of the TS-520S 

The TS-520S has 2 convenient 
RCA phono jacks on the rear 
panel for PHONE PATCH IN and 
PHONE PATCH OUT 


The CW-520-500 Hz filter can be 
easilly installed and will provide 
improved operation on CW 

The AGC circuit has 3 positions 
(OFF. FAST. SLOW) to enable 
the TS-520S to be operated in 
the optimum condition at all 
times whether operating CW 
or SSB 

The TS-520S retains all of the 
features of the original TS-520 
that made it tops in its class RIT 
control • 8-pole crystal filter • 
Built-in 25 KHz calibrator • Front 
panel carrier level control * Semi¬ 
break-in CW with sidetone • 
VOX/PTT/MOX • TUNE position 
for low power tune up • Built-in 
speaker ■ Built-in Cooling Fan • 
Provisions for 4 fixed frequency 
channels • Heater switch. 



, / TS-520 

OjpeciiicaUons 

Amateur Bands 160-10 meters 
plus WWY (recent only) 

Modes USB. LSB. CW 
Antenna Impedance 50 7S Ofims 
Frequency Stability Within t1 
kHz during one houi after one 
minute ol warm up. and within 
100 Hz during any 30 minute 
period thereafter 
Tubes & Semiconductors 


Tubes 

3 

(S200IA a 2.12BY7A) 


Transistors 

52 

FETs 

19 

Diodes 

101 


Power Requirements 120/220 V 
AC, 50/60 Hz. 13.8 V 0C 
(with optional OS 1A) 

Power Consumption Transmit 
280 Walts Receive 26 Watts 
(with heater oil) 

Dimension 333(131*) W«153 (60) 
H 1 33503 <13 3/16) D mm(mch) 
Weight 16.0 *g(352 lbs) 
TRANSMITTER 

RF Input Power SSB 200 Watts 
PEP CW 160 Walts DC 
Carrier Suppression Belter than 
40 dB 

Sideband Suppression Better 
than -50 dB 

Spurious Radiation Bettei than 
40 dB 

Microphone Impedance 50* Ohms 
AF Resoonse 400 to 2.600 Hz 
RECEIVER 

Sensitivity 025 uV lor 10 dB 
(S+NJ/N 

Selectivity SSB 24 kHz/ 6 dB 
4 4 *Hz/-60 dB 
Selectivity CW 0 5 kHz/ 6 dB, 

15 *Hz/-60 dB (with optional 
CW 520 filler) 

Image Ratio Better than 50 dB 
IF Rejection Better than 50 dB 
AF Output Power 10 Watt (8 
Ohm load, with less than 101 
distortion) 

AF Output Impedance 4 to 16 
Ohms 

DG-5 

SPECIFICATIONS 
Measuring Range 100 Hz to 
40 MHz 

Input Impedance 5 k Ohms 
Gate Time 01 Sec 
Input Sensitivity 100 Hz to 40 
MHz 200 mV rms or ovei, 10 
kHz to 10 MHz 50 mV or over 
Measuring Accuracy Internal time 
base accuracy ±01 count 
Time Base 10 MHz 
Operating Temperature: -10' to 
50“ C/14* 122* F 
Power Requirement Supplied 
tiom TS 520S or 12 lo 16 VDC 
(nominal 13 8 VDC) 

Dimensions 167(6 9/16) W i 
43(1 11/16) H x 268(10 9/16) D 
mm(mch) 

Weigh! 1.3 kg(2 9 lbs) 
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... pacesetter in amateur radio 
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REQUEIMCY DISPLAY 


We told you that the TS-820 would be 
best. In little more than a year our 
promise has become a fact. Now, in 
response to hundreds of requests from 
amateurs. Kenwood offers the TS- 
820S"... the same superb transceiver, 
but with the digital readout factory 
installed. As an owner of this beautiful 
rig, you will have at your fingertips 
the combination of controls and fea¬ 
tures that even under the toughest 
operating conditions make 
the TS-820S the Pacesetter that it is. 


Following are a few of the 
TS-820S' many exciting 
features. 

PLL • The TS-820S employs 
the latest phase lock loop 
circuitry The single 
conversion receiver section 
performance offers superb 
protection against unwanted 
cross-modulation. And now 
PLL allows the frequency to 
remain the same when 
switching sidebands (USB, 
LSB. CW) and eliminates 
having to recalibrate each 
time. 

DIGITAL READOUT • The 

digital counter display is em¬ 
ployed as an integral part of 
the VFO readout system 
Counter mixes the carrier VFO. 
and first heterodyne frequen¬ 
cies to give exact frequency. 
Figures the frequency down 
to 10 Hz and digital display 


reads out to 100 Hz Both 
receive and transmit frequen¬ 
cies are displayed in easy to 
read, Kenwood Blue digits. 
SPEECH PROCESSOR • An 
RF circuit provides quick 
time constant compression 
using a true RF compressor 
as opposed to an AF clipper. 
Amount of compression is 
adjustable to the desired 
level by a convenient front 
panel control. 

IF SHIFT • The IF SHIFT 
control varies the IF pass- 
band without changing the 
receive frequency. Enables 
the operator to eliminate 
unwanted signals by moving 
them out of the passband of 
the receiver. This feature 
alone makes the TS-820S 
a pacesetter. 

"The TS-820 and DG-1 are still avail¬ 
able separately 























tfH 


•pKCNWCOO 

MM. 


— 2 - \ ,-** V-S. 

t ^ ^ V rf^v 


TV- 



Experience the excitement of 6 
meters. The TS-600 all mode trans¬ 
ceiver lets you experience the fun 
of 6 meter band openings. 

This 10 watt, solid state rig covers 
50 0-54.0 MHz The VFO tunes the 
band in 1 MHz segments. It also 


has provisions for fixed frequency 
operation on NETS or to listen for 
beacons. State of the art features 
such as an effective noise blanker 
and the RIT (Receiver Incremental 
Tuning) circuit make the TS-600 
another Kenwood "Pacesetter”. 


An easy way to get on the 6 
meter band with your TS-520/ 
520S, TS-820/820S and most 
other transceivers Simply plug 
it in and you’re on . full band 
coverage with 10 watts output 
on SSB and CW 
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Experience the luxury of 450 MHz 
at an economical price. 

The TR-8300 offers high quality 
and superb performance as a result 
of many years of improving VHF/ 
UHF design techniques. The trans¬ 


ceiver is capable of F 3 emission 
on 23 crystal-controlled channels 
(3 supplied). The transmitter out¬ 
put is 10 watts. 

The TR-8300 incorporates a 5 
section helical resonator and a 


two-pole crystal filter in the IF 
section of the receiver for improved 
intermodulation characteristics. 
Receiver sensitivity, spurious 
response, and temperature 
characteristics are excellent. 
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Check out the new "built-ins": 
digital readout, receiver pre-amp, 
. semi-break in, and CW sidetonel 
urse, it's still all mode, 144-148 
MHz and VFO controlled 


Features Digital readout with "Kenwood Blue digits • 

High gain receiver pre-amp • 1 watt lower power switch • 
Built in VOX • Semi-break in on CW • CW sidetone • 

Operates all modes: SSB (upper & lower), FM, AM and CW 
• Completely solid state circuitry provides stable, long last¬ 
ing. trouble-free operation * AC and DC capability (operate 
from your car. boat, or as a base station through its built-in 
power supply) • 4 MHz band coverage (144 to 148 MHz) • 
Automatically switches transmit frequency 600 KHz for 
repeater operation. Simply dial in your receive frequency 
and the radio does the rest. . . simplex, repeater, reverse • Or 
accomplish the same by plugging a single crystal into one 
of the 11 crystal positions for your favorite channel • 
Transmit/Receive capability on 44 channels with 11 crystals. 


Handsomely styled and a perfect companion to 
the TS-700S. This unit provides you with the 
extra versatility and the luxury of having a 
second VFO in your shack. Great for split 
frequency operation and for tuning off fre¬ 
quency to check the band. The function switch 


on the VFO-700S selects the VFO in use and 
the appropriate frequency is displayed on the 
digital readout in the TS-700S. In addition a 
momentary contact "frequency check" switch 
allows you to spot check the frequency of the 
VFO not in use. 
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OC POWER SUPPLY PS-8 

TRIOKENWOOI) COM I* 


POWER 
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OFF 


The high performance portable 2-meter FM 
transceiver 146-148 MHz, 12 channels (6 
supplied), 2 watts or 400 mW RF output. 
Everything you need is included Ni-Cad 
battery pack, charger, carrying case 
and microphone. 


output and fully synthesized 800 channel operation. 
This compact package gives you the kind of perform¬ 
ance specifications you've always wanted in a 
2-meter amateur rig. 

Outstanding sensitivity, large-sized helical resonators 
with High Q to minimize undesirable out-of-band 
interference, and give a 2-pole 10.7 MHz monolithic 
crystal filter combine to give your TR-7400A outstand¬ 
ing receiver performance. Intermodulation character¬ 
istics (Better than 66dB). spurious (Better than -60dB), 
image rejection (Better than — 70dB), and a versatile 
squelch system make the TR-7400A tops in its class. 

Shown with the PS 8 power supply 

(Active filters and Tone Burst Modules optional) 


This 100 channel PLL synthesized 146-148 MHz 
transceiver comes with 88 pre-programmed channels 
for use on all standard repeater frequencies (as per 
ARRL Band Plan) and most simplex channels. For 
added flexibility, there are 6 diode-programmable 
switch positions. The 15 KHz shift function makes 
these 6 positions into 12 channels. 10 watt output, 
±600 KHz offset and LED digital frequency display 
are just a few of the many fine features of the TR-7500 
The PS-6 is the handsomely styled, matching power 
supply for the TR-7500 Its 3.5 amp current capacity 
and built-in speaker make it the perfect companion for 
home use of the TR-7500 
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pacesetter in amateur radio 


Kenwood developed the T-599D transmitter and R-599D 
receiver for the most discriminating amateur. 

The R-599D is the most complete receiver ever offered It is 
entirely solid-state, superbly reliable and compact. It covers the 
full amateur band. 10 through 160 meters, CW, LSB, USB, 

AM and FM 

The T-599D is solid-state with the exception of only three 
tubes, has built-in power supply and full metering. It operates 
CW. LSB. USB and AM and. of course, is a perfect match to 
the R-599D receiver 

If you have never considered the advantages of operating a 
receiver/transmitter combination maybe you should 
Because of the larger number of controls and dual VFOs the 
combination offers flexibility impossible to duplicate with a 
transceiver 

Compare the specs of the R-599D and the T-599D with any 
other brand Remember, the R-599D is all solid state (and in¬ 
cludes four filters) Your choice will obviously be the Kenwood 







Dependable operation, superior specifications and excellent 
features make the R-300 an unexcelled value for the 
shortwave listener. It offers full band coverage with a 
frequency range of 170 KHz to 30 0 MHz • Receives AM 
SSB and CW • Features large, easy to read drum dials 
with fast smooth dial action • Band spread is calibrated for 
the 10 foreign broadcast bands, easily tuned with the use 
of a built-in 500 KHz calibrator • Automatic noise limiter • 
3-way power supply system (AC/Batteries/External DC) 
take it anyplace • Automatically switches to battery 
power in the event of AC power failure 
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Description 


CW-820. 


820 Series 

TS-820S TS-820 with Digital 

Installed 

TS-820. ... 10-160 M Deluxe 
Transceiver 

DG-1 Digital Frequency Display 

for TS-820 

VF0-820 .Deluxe Remote VFO for 
for TS-820/820S 

CW-820. 500 Hz CW Filter for 

TS-820/820S 

DS-1A. .. . DC-DC Converter for 
520/820 Series 

520 Series 

TS-520S .. 160-10 M Transceiver 

DG-5 . Digital Frequency Display 
for TS-520 Series 

VFO-520 Remote VFO for TS-520 
and TS-520S 

SP-520 . . External Speaker for 

520/820 Series 

CW-520. .. 500 Hz CW Filter for 
TS-520/520S 

DK-520. Digital Adaptor Kit for 
TS-520 

599D Series 

R-599D 1 60 10 M Solid State 

Receiver 

T-599D . 80-10 M Matching 

Transmitter 

S-599. . External Speaker for 599D 

Senes 


SP-520 


CW-520. 


DK-520 


dine equipment that belongs in every 
well equipped station 


CC-29A .2 Meter Converter for 
R-599D 

CC-69 .6 Meter Converter for 

R-599D 

FM-599A. . FM Filter for R-599D 


TR 7500 


TR 8300 


. 100 Channel Synthesized 
2 M FM Transceiver 
. 70 CM FM Transceiver 
(450 MHz) 

6 M Transverter for 
520/820/599 Series 


R-300 General Coverage SWL Receiver 


TS-600 6 M All Mode Transceiver 

TS-700S. 2 M All Mode Digital 

Transceiver 

VF0-700S Remote VFO for TS-700S 
SP-70. . Matching Speaker for 

TS-600/ 700 Series 
TR-2200A. 2 M Portable FM 
Transceiver 

TR-7400A 2 M Synthesized Deluxe 
FM Transceiver 


HS-4 Headphone Set 

M8-1A Mounting Bracket for 

TR-2200A 

MC-50 Desk Microphone 

PS-5 . . Power Supply for TR-8300 
PS-6 Power Supply for TR-7500 

PS-8. Power Supply for TR-7400A 

VOX-3 VOX for TS-600/ 700A 


Trio Kenwood stocks a complete lino of 
replacement pans, accessories, and manuals 
tor all Kenwood models 


Rubber Helical Antenna 
Telescoping Whip Antenna 
Ni-Cad Battery Pack (set) 

4 Pin Mic Connector 
Active Filter Elements 
Tone Burst Modules 
AC Cables 
DC Cables 


RA-1 

T900082-05 

PB-15 

E07 0403-05 
See Service Manual 
See Service Manual 
Specify Model 
Specify Model 


TR 2200A 
TR-2200A 
TR-2200A 
All Models 
TR-7400A 

TS-700A TR-7400A 
All Models 
All Models 


The Kenwood HS-4 headphone set adds 
versatility to any Kenwood station For 
extended periods of wear, the HS-4 is comfort 
ably padded and is completely adjustable The 
frequency response of the HS-4 is tailored 
specifically for amateur communication use 
(300 to 3000 Hz. 8 ohms) 


Tho MC-50 dynamic microphone has been 
designed expressly lor amateur radio operation 
as a splendid addition to any Kenwood shack 
Complete with PTT and LOCK switches, and a 
microphone plug for instant hook-up to any 
Kenwood rig Easily converted to high or low 
impedance (600 or 50k ohm) 


■ 


TRIO-KENWOOD COMMUNICATIONS INC. 

1111 WEST WALNUT/COMPTON. CA 90220 
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master charge 

THE INTERBANK CABO 


MAKE CW MORE ENJOYABLE 


Amateur Radio Center 
11 S- Morris, Mesa, AZ 85202 


MVD-1000 MORSE VIDEO DISPLAY 

Enjoy Morse Code copy on your TV screen 
Displays letters, numbers, and punctuation 
16 lines of 32 characters per page 
2 page display with Recall feature 
Automatic scrolling 
Automatic or Manual speed control 
Copy Morse Code from 6-60 WPM 
Easily connects between receiver and TV set 

ONLY $350 


(602)833-8051 


MK-1 REPROGRAMMABLE 
MEMORY KEYER 

Stores up to 100 characters 
lambic keying, dot, dash memories 
Dual keyed outputs 
Operates on 120 VAC or 12 VDC 


CMOS KEYER, ASSEMBLED PCB 

ONLY $24.95 


1.1 GHZ Portable Counter 

PROFESSIONAL QUALITY BUT AFFORDABLE 

Specifications 
No Pre-Scaler Needed 
Calibrated to .0002* 

Rechargeable Ni-Cd Pack Built In 
Weight: 2 lb. 1 oz. Size: 4 M x4.15"x7" 
Front Panel FAA Approved Lettering 
Guaranteed One Year Parts and Labor 
Price: $599.95 postpaid 

EIMAC Tubes 

New with Guarantee 

3-400Z $67.00 4CX250B $43.00 

3-500Z $67.00 4-400A $74.00 

3-1000Z $165.00 4-1000A $221.00 

7289 $56.50 8874 $116.00 

8873 $116.00 8877 $260.00 

HY-GAIN 

TH6DXX $249.95 5 element, 2m $16.95 

TH3MK3 $199.95 14 element, 2m $27.95 

Hy Tower $279.95 14RMQ $28.95 

18AVT/WB $97.00 14AVQ/WB $67.00 

WILSON 

1402SM 2.5W Handheld, 2m $212.00 

1405SM 1W/5W Handheld, 2m $279.00 

4502SM 1W/1.8W Handheld, 70cm $349.00 

WR-500 Rotor $149.95 

SY-1 Deluxe Triband Beam $259.95 

USED EQUIPMENT 

AM-479/GR serial number 1, 5KW Amplifier; 

with MD-135/GR & 4 new 4-1000A's $3400.00* 
Ballantine 300HS/2 VTVM calibrated $75.00* 
Ballantine 300HS/2 VTVM uncalibrated $35.00* 
Kay Mega-Sweep Model 111A $175.00* 

Antenna Tuner TN-339/GR $85.00* 

Transmitter T-368A/URT $185.00* 

WU Desk-Fax $20.00* 

Model 15 Printer (Teletype) $45.00* 

MORE! Write for free list. 

* Allow lor shipping charges 

PARTS PARTS PARTS 

Air Variable Capacitors • Vacuum Variable 
Capacitors i Roller Inductors • New Tubes 
Used Tubes * Transformers i Miniductors 
Chokes i Ceramic Standoffs • RF Switches 

MORE! Write for free list or quotes. 


MORSE KEYBOARD COMING SOON 

Wisconsin residents add 4% sales tax 


DC Ml ELEC TRONICS 


787 BRIAR LANE, BELOIT, WISCONSIN 53511 


K-ENTERPRISES 


300 and 500 MHZ PRESCALERS 
FREQUENCY STANDARDS 
MARKER and PEAKING GENERATORS 
POWER SUPPLIES AMPLIFIERS 


Phone: 

918-676-3752 


BankAmericaro 


((ENTERPRISES 


FAIRLAND, OK 74343 
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*° commutation hoodbook 
£ communication hondbix* 


□ Ham Radio HORIZONS Magazine 

□ One Year.. $ 10.00 □ Three Years... $24.00 

(12 Mun) (36 issues) 

□ HAM RADIO Magazine 

□ lyr. .$12.00 □ 2 yrs.. $22.00 □ 3yrs ..$30.00 

(12 issue*) (24 issues) (36 issues) 


□ 1978 ARRI. RADIO 
AMATEUR’S HAND¬ 
BOOK 

World s best selling technical 
reference: a standard for every 
Radio Amateur’s bookshelf Revised 
and updated with state of the art 
technology Guaranteed to please 
every ham Softbound. 

(AK-HB) $8.50 


□ Two Volume 5th Edition 
RADIO COMMUNICA¬ 
TIONS HANDBOOK 

Completely revised edition from the 
RSGB One of the most thorough 
and handsome books in Amateur 
Radio The perfect gift 

(RS-RCH12) Only $29.95 


□ AMATEUR SINGLE 
SIDEBAND 

Originally published by Collins 
Radio Company, reissued by 
tremendous popular demand. I he 
bible of SSB. a complete intro to 
SSB and its equipment. Softbound 
(HR-SSB) $4.95 


Please enclose names and addresses on all gift subscriptions 


□ THE FRENCH 
ATI ANTIC AFFAIR 

International suspense and romance 
in a dynamic novel where Amateur 
Radio is the hero. A real spellbinder! 

(A-FAA) $10.95 

(Much sex and violence; for mature 
readers only) 


□ 80 METER DXing 

A must for every DX’er. Aloremost 
authority has compiled many of his 
secrets into this book Meet this 
exciting challenge and get the most 
from your station. 

(HR-80M) $4.50 


□ 3rd Edition 

ELECTRONIC COM¬ 
MUNICATION 

The most fantastic Amateur and 
commercial license study guide we 
know of! Comprehensive, includes 
questions and answers. 

(MH-57138) Only $18.95 


□ RADIO HANDBOOK 
20th Edition 

Famous communications handbook 
for engineers and Amateurs alike. 
How to design and build radio 
communications equipment and 
accessories. 

Holiday Special Save $2.(X) 
(24032) Only $17.50 


Yes! Please enter my order as checked on the boxes by each book 
on this page 

Number of books checked Total amount $ 

□ Check or money order enclosed 

□ Charge my Mastercharge □ Charge my VISA (BAC) 

Acct No_Exp_Interbank No 


□ TUNE IN THE WORLD 
WITH HAM RADIO 

Tells you what Amateur Radio is. 
how to pass the Novice exam and 
set up your first station Includes 
booklet, axle cassette and map 

(AR-HR) $7.00 


□ 1978 US RADIO 

AMATEUR CALLBOOK 

Brand new format! Calls in new bold 
face, large, easy to read type. Over 
350.000 entries vs. 303.000 last 
year Thousands of new hams and 
new 1 X 2 calls Same price as before 
(CB-US) Only $14.95 

(Please include $1.50 shipping and 
handling) 


Name 


□ OSCAR-AMATEUR 
RADIO SATELLITES 

The comprehensive book on 
Amateur satellites Team the 
principles, then examine OSCAR 
from concept to actual use. 
Softbound 

(RS-O) $8.50 


Address 


State 


nd to HAM RADIO’S BOOKSTORE 

GREENVILLE. NH 03018 

call TOLL FREE 800-258-5353 













products 


For literature on any of the new 
products, use our Check-Off 
service on page 150. 

crystal filters 

Sherwood Engineering has an¬ 
nounced two new additions to their 
crystal filter line. As complements to 
the CF-600/6, the new CF-2.6K/8 or 
CF-2.3K/8 crystal filter sets will re¬ 
place the normal 8-kHz wide first i-f 
filter in the Drake R-4C. Each set 
has two filters, USB and LSB, that 
must be switched for the correct 
sideband. The individual filters are 
8-pole crystal-ladder filters. 

The CF-2.6K/8 is a set of ssb- 
bandwidth filters that are approxi¬ 
mately 200 Hz wider than the normal 
second i-f phone filter. This allows a 
limited amount of passband tuning, 
while still reducing the second i-f 
bandwidth from 32 kHz, at -60 dB, 
to approximately 4 kHz. The other 
phone filter pair is the CF-2.3K/8, 
which is slightly narrower (100 Hz 
nominally) than the second i-f filter. 
Having the new filter sharper than 
the normal filter produces the equiv¬ 
alent of a 2 to 2.1 kHz filter, with 16 
poles distributed over two frequen¬ 
cies. The passband tuning is then 
used to align the center frequencies, 
of the two filters, for proper cas¬ 
cading. This narrow combination 
offers the ultimate in phone selec¬ 
tivity. The bandwidth using the 
CF-2.6K/8, with the normal phone fil¬ 
ter, is 2.3 kHz, at -6 dB, and 3.1 
kHz at -60 dB; the bandwidth for 
the CF-2.3K/8 is 2.1 kHz and 2.9 
kHz, at the 6 and 60 dB points. The 
additional advantages gained by dis¬ 


tributing selectivity over two i-f fre¬ 
quencies are: virtual elimination of 
the chance of overloading the second 
mixer, and elimination of off-fre¬ 
quency signals that leak around the 
normal second i-f filter. 

In addition to offering the basic 
filters, Sherwood Engineering also 
sells switching kits for the first i-f 
filters. The simplest arrangement is 
for the operator who wants to switch 
only between the two ssb bandwidth 
filters (CF-2.3K/8 or CF-2.6K/8). 
Custom-designed kits are also avail¬ 
able to permit switching of all first i-f 
filters, 8 kHz, 2.6/2.3 kHz, or 600 Hz. 
Prices for the new filters are $120. 
The basic switching kit is $29.00 
with the cost increasing approxi¬ 
mately $25.00 per additional filter 
switched. Exact price quotes are 
given based on an individual's needs. 
For more information, contact Sher¬ 
wood Engineering, Incorporated, 
1268 South Ogden Street, Denver, 
Colorado 80210. 


two-meter preamplifier 



A new two-meter preamp has 
been introduced by Janel Labs. 
This preamp is specially designed to 
improve the sensitivity of transceivers 
and includes bypass circuitry for 
carrying transmit power through 
the unit. The preamp has a low 
noise figure, which gives excellent 
sensitivity for weak signals. An ad¬ 
justable delay circuit (similar to that 
used in VOX circuits) allows for its 
use on all modes — f-m, ssb, am 
and CW. 

The gain of the QSA 5 has been 
optimized for transceivers. It has a 
15-dB gain level, which is sufficient 
to improve the sensitivity as much as 
practical but low enough to avoid 
creating overload problems. 

A front-panel switch on the QSA 5 


disables the preamp from the antenna 
line. This switch allows you to reduce 
gain on local signals and also allows 
experimentation on weak signals. A 
LED pilot light indicates when the 
preamp is in the line. This same 
LED also indicates when transmit 
power is being sensed. 

The QSA 5 preamp is available 
from Janel Laboratories, 3312 S.E. 
Van Buren Blvd., Corvallis, Oregon 
97330. The QSA 5 is available from 
stock at $39.95 plus postage. A 
full one-year warranty is provided. 
Specifications are available upon 
request. 

multiband antenna coils 
(40 through 10 meters) 



Microwave Filter Company an¬ 
nounces a set of antenna coils that 
will convert an amateur antenna 
from a single-frequency band of 
limited operation to operation on all 
amateur hf bands (40-10 meters). 

Known as Reyco antenna coils, 
they are designed to shorten the 
overall physical length of an original 
single-frequency-band antenna. 
Model numbers are KW-40, 20, 15, 
and 10. Used in pairs, the model 
KW-40 coils will give flexibility of 
operation on all five hf amateur 
bands. Ideal performance is obtained 
by using all four coil pairs (KW-40 
through KW-10). 

In today's crowded apartment and 
suburban communities, the short¬ 
ened antenna using Reyco multiband 
coils provides flexibility in minimum 
space. For additional information, 
write Microwave Filter Company, 
6743 Kinne Street, East Syracuse, 
New York 13057. 
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All in the family. 


The Standard 

Frequency 

Calibrator 


Feather Touch 


Notcher 

CW Filter $34.95 


Make your CW receiver selectivity 
razor sharp with the Kantronics 
Notcher Audio CW Filter. This 
filter makes sense out of the biggest 
pileups! The Notcher funnels down to 
150 Hz @ 3dB to separate signals that 
appeared to be on top of each other 
before. 

Your Notcher will operate portable 
with a 9 volt internal battery, or from 
your 515 volt DC power supply. 

Designed to look sharp too. the 
Notcher is one in a growing family of 
Kantronics quality products Our 
quality is more than skin deep One 
look inside will tell you the Notcher is 
built to perform! 


No moving parts' Thf Kantronics Feather 
Touch Keyer responds to the lightest touch No 
more slapping or sloshing 1 No moving parts also 
means the end of adjusting and readjusting before 
each QSO 

The Feather Touch sends sett completing 
dots and dashes, acftustable from 7Vi WPM. and 
gwes you a great fist on the av Attractive design 
and compact sue make the Faathar Touch a 
professional addition to the sharpest ham station 
Design features keep the keyer from creeping away 
as you send 

This battery powered unit is c^eat for 
portable use or home operation with the aid of any 
DC power supply from S 15 volts Pick up a 
motionless keyer today* 


Kantronics frequency calibrator is The 
Standard. Advanced CMOS circuitry check* yuui 
frequency with crystal controlled accuracy Zero beat 
your transceiver to The Standard <it 50 KH/ 
intervals 

No direct connections are needed, the unit transmits 
to your receiver Internal jumpers adjust The 
Standard for a cfxace of 25 KHz. 50 KHz or 100 
KHz intervals 

Powered by battery for portable operation. 

or 5 15 volt DC power supply The Standard is a 
handsome station accessary that looks sharp, inside 
and out 

Be confident of your frequency 


Kl KANTRONICS 

The Lightweight Champs. 

1202 East 23rd Street Lawrence, Kansas 66044 


Magnetic Mount 


The Kantronics Mobile 2 
Antenna offers a reasonable alternative 
to the high priced VHF antenna! The 
Mobile 2 is a high quality, quarter 
wavelength antenna that is quickly 
installed. 

Choose between magnetic or trunk 
mounting bases. Both Include 18 feet 
of RG 58/U coax cable and standard 
PL 259 connector. Specify 147 MHz or 
220 MHz whip and coil assembly. 

All these features . . . for a low, 
low price! 


Name 

Address 


Code Kit with_WPM 

Notcher $34 95 
Mobile 2 Trunk $6.95 
Mobile 2 Magnetic $14.95 
Whip and Coil $4 95_ 


Feather Touch $69.95 
The Standard $39 95 


Trunk Mount 


Master Charge. Visa, check or money orders only! 
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The New Sigma XR3000D 
Linear Amplifier 
Compare! 


Features: 

Custom computer grade commercial components, capacitors, and tube sockets 
manufactured especially for high power use—heavy duty 10Kw silver plated ceramic 
band switches • Silver plated copper tubing tank coil • Huge 4” easy to read 
meters—measure plate current, high voltage, grid current, and relative RF out¬ 
put • Continuous duty power supply built in • State ot the art zener diode standby and 
operating bias provides reduced idling current and greater output efficiency • Built in 
hum tree DC heavy duty antenna change-over relays* AC input 110V or 220V AC, 
5060Hz * Tuned input circuits • AlC-rear panel connections tor ALC output to ex¬ 
citer and lor relay control • Double internal shielding ot all RF enclosures • Heavy 
duty chassis and cabinet construction and much, much more 


HOLIDAY SALE 

$699 ^ 

2 Day Air Shipment 
Anywhere in U S 
Airport to Airport *35 
Alaska and Hawaii Slightly Higher 

Full band coverage 160-10 meters including mars 

■ 2000 watts P E P SSB input 1000 watts input continuous 
duty.CW. RTTY&SSTV 

■ TwoEimac 3-500Z conservatively rated finals 

■ All maior HV and other circuit components mounted on 
single G-10 glass plug in board Have a service problem’’ 
(Very unlikely) Just unplug board and send to us 

• Heavy duty commercial grade quality and construction sec¬ 
ond to no other unit at any price' 

■ Weight 90 lbs Size 9'#' (h) x 16" (w) x 15V’ (d) 


HOLIDAY INTRODUCTORY SPECIAL! 

New! Sigma Model AF250L ^ 
Deviation/Modulation Meter 


e 


HOLIDAY SALE 

$169 


Features*. v 

Extremely stable local oscillator for easy measurement of HF. VHF. and UHF bands 
employing negative feedback to insure extremely high stability • Easy to read, accurate 
linear scale • Direct off the ak s*gnel measurement capability 



Specifications: "P 

Frequency 1 8MHZ-520MHZ;3 range select (A B. C. EXT). A range 26 5 MHZ-40MHZ. B range 48MHZ 60MHZ, C range 140MHZ 156MHZ 
EXT range 1 8MHZ 520MHZ (Need Signal Generator)-Generous overranges*lnput level (1) Through type input level IW 200W (RF Input Ter¬ 
minal) (2) Direct input level More than 80db/50ohm impedance* Amplitude modulation degree 0-100% • Frequency deviation 
0-20KHZ • Accuracy +/-3% ot lull scale * Intermediate frequency 10 7MHZ • Local input frequency (EXT Range) • Measuring frequency 
+ /-10 7MHZ • RF Attenuator 0-60db variable • Audio signal oscillator (1) Audio Freguency—1.000HZ (1 KHZ). (2) Output level—More than IV 
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SPECIAL SALE 
FM 144 Accessories 


FMTP-1 Touch Too* Pad »69 

FMTP-2 Touch Tone Ped wrth 10 Number 

Programmabia Mamovy *99 

FMTD 1 Private Cell Decoder for uae w»th 
and Programmed by Any 
Touch Tons Pad §76 

SC-12A Audibia Tons Encoder Decoder #66 
FMSC-1 Scanner-Random Any Range *99 
MARS CAP Option Kit Any Frequency 

Any Spirt. St 2 

FMOf 1 Off eat Option Kit 2 Extra 

Poaitiona Crystal* Required tlO 


FMOF 2 1 MHi Offset Option Kit (No 

Crystals to Buy) *10 

FMTE 1 Sub Audibia Tone (100 H< 

Abatable 67 203 Mi) SI 6 

Owners Manual (Extra) 95 

FM 2016R Accessories 

FMPS-4R Regulated AC PS $49 

FMMC 1 Microphone with Built-in 

Touch Tone Pad S49 

MARS CAP* Option Kit Any Frequency 

Any Split.16 

FMAT-1 Vi Wave Portable Antenna for 

Hotel Motel or Apartment S7 9b 

Extra DC Cord 4 Plug S3 SO 

Service Manual 12 OO 

Mounting Bracket (Extra) SB OO 


Standard New 2 Meter 

FM Transceivers 

Mudel SRC 146A Special Sale 

E SRC 146A S314 

4 Xlats 34 94 and 94 94 NC 
USA 2 Deluxe Base Chaiget $4? 
P13644 leather Case $12 

Ar 19 Rubber Am and Whip $10 
N leads $30 

Reg $413 

NEW!!! Touch Tone pad 
completely wired and 
ready to plug in-$69 00 


pi« $289 


NEWI 6 METER 
FM50-10SXRII 



61 00 53 996 MHi GOO channels 
Holiday Sala —Pried 9339 


NEW COE HAM III ROTATORS— 
Reg JIM 95-S125 


AMATEUR-WHOLESALE ELECTRONICS m 

RB17 S W 1?Qth Terrace Miami Florida 33176 — 11 ~ l MM* rjiSwatfi 


8817 S W. 129th Terrace, Miami. Florida 33176 

COURTEOUS PERSONAL SERVICE—SAME DAY SHIPMENT • Prices subiect to change without notice 
Telephone: (305) 233-3631 • Telex 51-5628 • Store Hours 10-5 Mon.-Fri. 
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Atlas 210X-215X and 350-XL 

Piijv wnta for tpecial 

bonui and package olfart_ 
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NEW! M 

THE FUTURE NOW! 

FM2015R 



Does Your Unit Cover The New 
Sub-band 144.5 - 145.5 MHz? 

The FM2015R Does. PLUS MARS-CAPI* 


All Solid State-CMOS PLL digital synthesized - No Crystals to Buyl 5KHz steps - 
144- 149 MHz-LED digital readout PLUS MARS-CAP* 

• 5 MHz Band Coverage -1000 Channels (instead of the usual 2MHz to 4MHz-400 
to 800 Channels) • 4 CHANNEL RAM 1C MEMORY WITH SCANNING • 
MULTIPLE FREQUENCY OFFSETS • ELECTRONIC AUTO TUNING - TRANSMIT 
AND RECEIVE • INTERNAL MULTIPURPOSE TONE OSCILLATOR • RIT • 
DISCRIMINATOR METER -15 Watts Output - Unequaled Receiver Sensitivity and 
Selectivity - 15 POLE FILTER, MONOLITHIC CRYSTAL FILTER AND 
AUTOMATIC TUNED RECEIVER FRONT END, COMPAREI • Superb Engineering 
and Superior Commercial Avionics Grade Quality and Construction Second to 
None at ANY PRICE. 

INTRODUCTORY r-— 


$39900 

Regulated AC/PS 
Model FMPS-4R . . *49.00 







- ", V 

T 



FMMC-1 Micro 

ptione with Built-in 
'Hil Touch Tone Pad 

■ • LEO mdicaior 

V • Adj level end tone 

I balance 
• only 3 3/4" i 2" 

$4000 


e FREQUENCY RANGE Receive and Transmit 144 00 to 148 995 
MHz. 5Khz steps (1000 channels ) INCLUDING NEW BAND 144 5- 
145 5MHz ♦ MARS-CAP • 
e LEO OIGITAL READOUT. 

e 4 CHANNEL RAM SCANNER WITH 1C MEMORY Program any4 

frequencies and reprogram at any time using the front panel 
controls-scan all or part of the memory-search for occupied (dosed) 
channel or vacant (open) channels Internal Ni-Cad included to retain 
memory (no diode matrix to wire or change), 
e MULTIPLE FREQUENCY OFFSETS Three positions A.B.C. 
provided for installation of optional crystals EXAMPLE 1 MHz 
offset Duplex Frequency Offset Built in • 600 Khz PLUS or MINUS 5 
KHz steps, plus simplex, any frequency 

* INTERNAL MULTIPURPOSE TONE OSCILLATOR BUILT IN 
1750Hz tone burst for "whistle on operation" and sub-audible tone 
operation possible by simply adding a capacitor across the terminals 
provided Internal 2 position switch for automatic and manual 
operation, tone burst or sub audible tone PL - adjustable 60 203Hz 
(100 Hz provided) 

* AIRCRAFT TYPE FREQUENCY SELECTOR Large and small 
coaxially mounted knobs select lOOKHz and lOKHz steps 
respectively Switches click-stopped with a home position facilitate 
frequency changing without need to view LED s while driving and 
provides the sightless amateur with full Braille dial as standard 
equipment 

e FULL AUTOMATIC TUNING OF RECEIVER FRONT END AND 
TRANSMITTER CIRCUITS DC output of PLL fed to varactor diodes 
in all front end RF tuned circuits provides full sensitivity and 
optimum intermodulation rejection over the entire band APC (AUTO 
POWER CONTROL) - Keeps RF output constant from band edge to 
band edge NO OTHER AMATEUR UNIT AT ANY PRICE has these 


features which are found in only the most sophisticated and 
expensive aircraft and commercial transceivers 

* TRUE FM Not phase modulation- for superb emphasized hi-fi audio 
quality second to none 

e RIT CONTROL Used to improve clarity when contacting stations 
with off frequency carrier 

* MONITOR LAMPS 2 LED's on front panel indicate (1) incoming 
signal-channel busy, and (2) Transmit 

* FULLY REGULATED INTEGRAL POWER SUPPLY Operating 
voltaga for alt 9v circuits independently regulated. Massive 
Commercial Hash Filter 

e MODULAR COMMERCIAL GRADE CONSTRUCTION 6 
Unitized modules eliminate stray coupling and facilitate ease of 
maintenance 

* ACCESSORY SOCKET Fully wired for touch tone, phone patch, 
and other accessories Internal switch connects receiver output to 
internal speaker when connector is not in use 

e MULTI-PURPOSE METER Triple Function Meter Provides 
Discriminator Meter, "S Reading on receive and Power Out on 
Transmit 

e RECEIVE Better than 25uv sensitivity. 15 POLE FILTER as well as 
monolithic crystal filter and AUTOMATIC TUNED LC circuits provide 
superior skirt selectivity - COMPAREI 

* HIGH/LOW POWER OUTPUT 15 watts and 1 watt, switch 
selected. Low power may be adjusted anywhere between 1 and 15 
watts Fully protected-short or open SWR 

* OTHER FEATURES Dynamic Microphone. Built In Speaker, mobile 
mount, external 5 pm accessory jack, speaker jack, and much, much 
more Size 2VS x 7 x 716. All cords, plugs, fuses, microphone hanger, 
etc included Weight 5 lbs 


Manufactured by one of the world’s most distinguished Avionics manufacturers. Kyokuto Denshi Kaisha. Ltd. 
First in the world with an all solid state 2 meter FM transceiver 


AMATEUR-WHOLESALE ELECTRONICS S5p= 

8817 S.W. 129th Terrace. Miami, Florid* 33176 DEALER INQUIRIES INVITED. 

Telephone (306) 233-3631 e Telex: 61-6628 PLEASE ORDER FROM YOUR LOCAL ZZZXZ' 

U S. DISTRIBUTOR DEALER OR DIRECT IF UNAVAILABLE. (•14) 2212)34 
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Plug it in like a key 
and send perfectly 
timed Morse code as 
easily as typing a let¬ 
ter Sidetone and 
buffer register make 
it simple to send at 
the speed you select 


KEYBOARD 

TO 

MORSE CODE 


ATRONICS 

BOX 2946, LAGUNA HILLS, CA 92653 
(714) 830-6428 


Available directly 
from the factory for 
only $225 plus post¬ 
age & handling Mas- 
tercharge or Banka- 
mericard accepted 
Call or write to order 
or request complete 
specifications and 
options. 


QUALITY KENWOOD TRANSCEIVERS 
... from KLAUS RADIO 


The TS-820 is the rig that is the 
talk of the Ham Bands. Too many 
built-in features to list here. What 
a rig and only $830.00 ppd. in 
U S A. Many accessories are also 
available to increase your oper¬ 
ating pleasure and station ver¬ 
satility. 





160 10M TRANSCEIVER 



TS-700A 

2M TRANSCEIVER 


Guess which transceiver has made 
the Kenwood name near and dear 
to Amateur operators, probably 
more than any other piece of 
equipment? That's right, the TS- 
520. Reliability is the name of 
this rig in capital letters. 80 thru 
10 meters with many, many built- 
in features for only $629.00 ppd. 
In U S A. 


Super 2-meter operating capability 
is yours with this ultimate design. 
Operates all modes: SSB (upper 
& lower). FM. AM and CW. 4 MHz 
coverage (144 to 148 MHz). The 
combination of this unit's many 
exciting features with the quality 
& reliability that is inherent in 
Kenwood equipment is yours for 
only $599.00 ppd. in U S A. 



l© : * 


TR-7400A 

2M MOBILE TRANSCEIVER 


TS-520S 
8O-10M TRANSCEIVER 

This brand new mobile transceiver 
(TR-7400A) with the astonishing 
price tag is causing quite a com¬ 
motion. Two meters with 25W or 
10W output (selectable), digital 
readout, 144 through 148 MHz 
and 800 channels are some of the 
features that make this such a 
great buy at $399.00 ppd. in U.S.A. 


Send SASE NOW for detailed info on these systems as well as on many other fine 
lines. Or. better still, visit our store Monday thru Friday from 8:00 a.m. thru 5:00 p.m. 
The Amateurs at Klaus Radio are here to assist you in the selection of the optimum 
unit to fullfill your needs. 

KI4UI RADIO Inc 

8400 N. Pioneer Parkway, Peoria, IL 61614 
Jim Plack W9NWE — Phone 309-691-4840 


waudible generator; 

for FM 



• Inexpensive multi 
tone encoder 

• Compatible with 
PL-CG-QC 

• Low distortion 
sinewave 

. Input 8-18 VDC 
unregulated 

• Rugged, plastic 
encased with 
leads 

• Adjustable frequency 
(98-250 Hx), Lower 
available 

« Excellent stability 
Send for more info 


products 

Oopl h. PO So. 2083 Sonic Ohio C* 95051. 


ROTOR PROTECTION 
VyiTH AUTOBRAK DELAY 


Price $19.95 

Freq. set at 
factory 
$5.00 extra 



Have you had rotator damage? Removed the 
rotator? Been off the air? Waited for parts? No 
more 1 AUTOBRAK is a complete conversion kit. 
including punched and finished cabinet for all 
HAM M series 1 through 5 rotator control units. 

AUTOBRAK reduces the inherent problem of 
damaged rotator components due to instant brake 
engagement. AUTOBRAK allows the antenna 
array to come to a coasting stop before brake 
engagement, thereby reducing stress on rotator 
components. 

Other features include Zener regulated meter 
circuitry, adjustable brake delay, and handsome 
up to date styling compatible to most Ham gear 
Cabinet measures 6”X7VX7’4" 


Price $39.95. Shipping and handling $1.75 in 
U.S. Illinois residents add 5% sales tax 


Kampp Electronics Inc. 
Box 43, Wheaton, IL 60187 
312 665-3556 


















only $29.95 


sst t-2 ULTRA TUNER 


IMPEDANCE TRANSFORMER 


Matches 52 ohm coax to the lower impedance of a mobile 
whip or vertical 12 position switch with taps spread 
between 3 and 52 ohms. Broadband from 1-30 MHz. Will 
work with virtually any transceiver—300 watt output power 
capability SO-239 connectors Toroid inductor for small 
size: 2-3/4" X 2" X 2-1/4." Attractive bronze finish 


you are not satisfied for any reason Please add $2 for shipping 
and handling. Calif, residents, please add sales tax COD orders 
OK by phone 


GUARANTEE 

All SST products are guaranteed for 1 year In addition, they may 
be returned within 10 days for a full refund (less shipping) if you 


All band operation (160-10 meters) 
with any random length of wire. 
200 watt output power capa¬ 
bility-will work with virtually any 
transceiver Ideal for portable or 
home operation. Great for apart¬ 
ments and hotel rooms—simply 
run a wire inside, out a window, or 
anyplace available Toroid induct¬ 
or for small size: 4-1/4" X 2-3/8" 
X 3." Built-in neon tune-up indi¬ 
cator. SO-239 connector Attract¬ 
ive bronze finished enclosure. 


Tunes out SWR on any coax fed antenna as well as random 
wires. Works great on all bands (160-10 meters) with any 
transceiver running up to 200 watts power output. 

Increases usable bandwidth of any antenna. Tunes out SWR 
on mobile whips from inside your car. 


Uses toroid inductor and specially made capacitors for 
small size: 514” x 214” x 214." Rugged, yet compact. 
Attractive bronze finished enclosure. SO-239 coax con¬ 
nectors are used for transmitter input and coax fed 
antennas. Convenient binding posts are provided for ran¬ 
dom wire and ground connections. 


only $49.95 


sst t-3 


only $19.95 


0 RANDOM WIRE ANTENNA TUNER 
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PARTS PANIC!! 

Having parts problems such as Minimum Orders, Unanswered Letters, 
Uninterested Suppliers, Too Much Time at Flea Markets? 

Let G. R. Whitehouse & Co., the New Parts Specialists solve your 

Pr ° blemS - NOW IN STOCK 

Transmitting Variables — Roller Inductors — Counter Dials 
Air Wound Coils — Couplings — Knobs — Receiving Variables 
Toroids — R.F. Chokes — Coil Forms and more 
From 

Millen • E. F. Johnson - Barker & Williamson - JW Miller • Hammarlund 
Send First Class Stamp for Flyer 

G. R. WHITEHOUSE & CO. 

g*. 10 NEWBURY DRIVE. AMHERST, N. H. 03031 

•sSi^ "The Parts Tinders" 



PARABOLIC 

ANTENNA 

FRAMEWORKS 

FOR... 

□ EME □ TVDXing 

□ Radio Astronomy 

□ Experimenting 

□ Student projects 

Apertures available — 

12', 16', 20' TBA: 24' 

With PARAFRAME you can build 
a complete 20' parabolic 
antenna for $1300. With 
interchangeable feeds you can 
have several antennas for the 
price of one. 

JAMES K. VINES 

611 Farmview Rd. 

Park Forest South. IL 
60466 

(312)534-0889 
after 7 PM CDT 


Clegg won’t sell you a radio 
in a factory sealed carton! 

When you purchase your YAESU, WILSON, KLM. DENTRON. HY-GAIN, 
ATLAS or other selected product from Clegg, please don’t expect to 
receive it in a factory sealed carton. When we deliver any of these fine 
pieces of equipment to you, we want to be certain it meets or exceeds all 
the manufacturers specs. First of all. we want to warrant that it does; 
secondly—you're entitled to that extra assurance! We thoroughly test 
each unit before we ship it And we furnish you with test data- 

If getting a super discount on your new radio is important to you—or if 
you insist on a factory sealed carton, we suggest you shop elsewhere 
But—if you want the positive assurance that you are receiving the value 
and performance you’re entitled —i 

to— then we are the au vs to talk to. •T' I 

For complete details and | 1/ 

prices on any Clegg-approved V 7 

product, telephone Toll Free —p ~| |~ / 

1 -(800) 233-0250 (In Pennsylvania '— I 

call Collect (717) 299-7221 ). Or r 

drop a card to Clegg Communica- ftww 

lions Corp., 1911 Old Homestead M /IWjUll 

Lane, Greenfield Industrial Park m • 

East. Lancaster, PA 17601 For tuUr Mr -^, 


0. 

- ‘ _ . . -| • 

® • 
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o 
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TEST EQUIPMENT 

All equipment listed is operational and un 
conditionally guaranteed Money bach it not 
satisfied equipment being returned must be 
shipped prepaid Include Chech or money order 
with order Prices listed are FOB Monroe 

BOON TON 190AQ mtr 30 ?00mHj S4?5 
FLUKE 803B Dili ac dc vlvm 295 

GR916ARF Imp bridge 420kHz 60MHz 325 
GRI001A LF sig gen 5kHz 50mHz 385 

HP120B 450kHz gen pur scope 215 

HPI60B1USMI05) !5mHz scope with 
reg horiz, dual trace vert plugs 375 
HPl66B(MillDelay sweep lor above 130 

HPI70AIUSMI40 ) 30mHz scope wilh 
reg horiz. dual trace vert plugs 475 
HP17SA SOmHz scope with reg 
horiz. dual trace vert plugs 565 

HPI85A Sampling scope to 1 gHz 

186B xstr rise time plug 585 

HP202B LF Osc 5Hz 50kHz lOv out 75 
HP70SAG Labaudiogen 02 20kHz 195 

HP212A Pulse gen 06 5kHzPRR 65 

HP524D F reg counter basic range 

10Hz lOmHz extends w plug ins 195 

HP540B Trans osc to 12 4gHz tor 
use w HP524 type counters 145 

HP616Siggen I 8 4gHz FM CW 365 

H P686 Sweep gen 8 2 12 4gHz sweep 
range 4 4mHz 4 4gHz 495 

HP803A VHF Ant bridge 50 500mHz 135 
HP280IA Prec dig thermometer 
80 to 250 deg Cels with 1 
osc less sensors 1295 

Tekl81 Time mark scopecalib 55 

Tek 190 Siggenlconst ampl) SOmHz 125 

Tek 5451 mii vers by HickokLavoie) 

33MHz gen pur scope less plugin 495 

Tek565 Dual beam lOmHz scope 
less plug ins 13 series) 625 

Tek58 5 80MHz gen pur scope less 
plugin 645 

For complete list ot all test equipment 
send stamped, sell addressed envelope 

GRAY Electronics 

P O.Box 94), Monroe, Mich. 48161 

Specializing in used test equipment 
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mC-3 microminiature (one encoder 


Compatible with all sub-audible tone systems such as: Private Line, 
Channel Guard, Quiet Channel, etc. 

• Powered by 6-16vdc, unregulated 

• Microminiature in size to fit inside all mobile units 

and most portable units v> 

• Field replaceable, plug-in, frequency determining elements 

• Excellent frequency accuracy and temperature stability 

• Output level adjustment potentiometer 



• Low distortion sinewave output 
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OLD TESTAMENT 

lirrrforr tljr fford bimsrlf 
shall giur you a siyit; &c- 
liolh, a uirgiu sljall ron- 
rriur, mid brar a sou, nud 
shall rail his tiautr fmmauuel 
(lulfirh mraus <6od luitl? us).” 

iaoiall 7:14 740-687 8<E 


ut thoiHiirthlrbrm, thnuyli 
thou hr littlr annum tin* 
thousauhs of fludnlj, from 
| you shall roiur forth ouc 
mho is to hr rulrr in Israrl, luhosr 
nriyiu is from olh, from aurirut 
hays. 

•fliralj 3:2 740 8<C 


NEW TESTAMENT 

. . tljr anyrl (feabrirl urns srnt from 
<5oh to a rity of (Salilrr, to a uiryiti 
betrothed to Dosrph, of the housr 
of Dauih; and the uiryin’s uamr uias 

Hilary_Che atiyrl said to her “$Do 

not br afraid Hilary, for you hour 
fount) fauor mitlj <hoh. Auh brfpold, 
you mill rourriur in your moiub and 
brar a sou, ciuh you shall rail Ijis 
uamr 9rsus.’* 

Iiikr 1:27-31 70-90 AO 


avM^ygi Nny iHrrnd mas troublrd and 
inquired mherr the (flirtst 
$ ^ mas f° f ,r bom. ®hey toll) 
him in «Bctl|lrl|rm of 3u- 
hra; for so it is mrittru hy the 
prophet (fflirah)- 

ffla1l» rut 2:4-5 60-70 AO 


Historical evidence clearly points to Jesus as the 
man God, who fulfills the literal prophecies of 
Isaiah and Micah within 800 years. The same 
God who chose the Virgin Mary to bear Jesus 
and who chose Bethlehem for the birthplace 
reveals himself in holy scripture today. We thank 
him for the birth of Christ this Christmas, 


DenfiorL. 

Radio Co , Inc 


2100 Enterprise Parkway 
Twmsburg Ohio 44087 
(216)425-3173 
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IC-22S 

146 MHz FM 10 W 
TRANSCEIVER 



IC-211 

144 to 148 MHz 
SSB/FM/CW 
10 W TRANSCEIVER 

IMMEDIATE DELIVERY 
SHIPPING PREPAID IN USA 

MASTERS ?& 
COMMUNICATIONS 


7025 N. 57th DR. 
GLENDALE, AZ 85301 


PHONE 

602 - 939-8356 
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A complete line of QUALITY 50 
thru 450 MHz TRANSMITTER 
AND RECEIVER KITS. Only two 
boards for a complete receiver. 
4 pole crystal filter is stan¬ 
dard. Use with our CHAN- 
NELIZER or your crystals. 
Priced from $69.95. Matching 
transmitter strips. Easy con¬ 
struction, clean spectrum, TWO 
liVATTS output, unsurpassed 
audio quality and built in TONE 
PAD INTERFACE. Priced from 
$29.95. 

SYNTHESIZER KITS from 50 to 
450 MHz. Prices start at $119.95. 

Now available in KIT FORM — 
GLB Model 200 MINI-SIZER. 

Fits any HT. Only 3.5 mA current 
drain. Kit price $159.95 Wired 
and tested. $239.95 
Send for FREE 16 page catalog. 

We welcome Mastercharge or VISA 

GLB ELECTRONICS 

1952 Clinton St., Buffalo. N. Y. 14206 
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COMMUNICATIONS DIVISION 1320 Grand Ave San Marcos. CA 92069 (714) 744 0728 


The 

Touch 


It’s the best value 
available in scanners 


Searching Receiver 

Touch SP, then enter the starting 
frequency of your choice. The 
Touch will search up through 
k the action radio channels in 
I the search band until it 
ft hears an active call. You'll 
probably discover live" 
frequencies you never 
3a before knew existed. 


Priority Receiver 

Touch 2., then sit back. Any call coming in over 
the frequency you choose for channel one will 
automatically override calls on other channels. You'll never 
miss a call on your favorite frequency 


Scanning Receiver 

Touch PR. then enter the frequency you want as 
you watch it appear on the L E D. display. Next, 
touch the channel number you wish to use. 
Then touch SC, the scanning lights will begin 
the search for action. 


Search or Scan 

Touch SS to Search the unknown. Touch SC to 
scan the known. You can either search through 
all bands for unknown frequencies, or listen to 
the stored frequencies you've selected for the 
sixteen scanning channels. There's so much 
versatility, and it's all at the tip of your finger. 


REGENCY DIGITALLY 
PROGRAMMABLE SCANNER 
WITH KEYBOARD 

SPECIAL $299 


Selectivity 

• 7 KHz (min.) @ 6 DB 
► 15 KHz (max ) @ 60 DB 
Squelch: (threshold) 

Lo VHF 0 4 ,i V 

Hi VHF 0 5/iV 

UHF 0 6 ft V 


Model ACT-T-16K 


Frequency Range 
Lo VHF 30-50 MHz 
Hr VHF 146-174MHz 
UHF 440-512MHZ 


10 day money back guarantee 
lull satisfaction guaranteed 
Factory warranty on all items 


Master Charge & B ot A 
We ship prepaid in USA 
Calit residents add 6°., tax 
Check with order or COD 


Sensitivity 
(20 DB quieting) 
Lo VHF 
Hi VHF 
UHF 


Search Scan Range (max) 
Lo VHF 4000 channels 
Hi VHF 5600 channels 
UHF 5760 channels 


IN STOCK FOR IMMEDIATE DELIVERY 
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1-800-432- 1234 • '***, ? 

<7 1 - 800 - 233-0250 


i-HOO 


r,27*^ 634 * K <$ ^- 800-4 J 

o ? ?, 1 


°on’f p \aV the trf .be^ s ' 

• i>- «i '-*< ? ^ ‘T“ 

•6 Al '! ? I.ic* mc "Trsll Cr AA V „oft A0<3 


3 ^ 

Just call us.. .Toll Free! "^ 0 o^ ft A ° 9 31 


1 - 800 - 325-3636 


FORNEWORUSED 
AMATEUR RADIO 

GEAR we re specialists 
and carry in slock most of the 
famous-brand lines. Or. we will 
talk trade. 


FOR FAST, DOOR¬ 
STEP DELIVERY 

give us a call. You'll be amazed; 
for we guarantee we’ll ship 
your equipment the same day. 
Plus, most shipments are PRE¬ 
PAID. 


TO SAVE MONEY 

... join thousands of our satis¬ 
fied customers who buy from 
us as easily as from their local 
supplier. So. remember your 
call is Toll Free. 


We welcome your Master Charge or VISA/BankAmericard. 

HAM RADIO CENTER, INC.* 

8340-42 Olive Blvd PO Box 28271 St lows MO 63132 



YOU'VE SEEN THE MAGAZINE ARTICLES 

Here's what you can expect 
from the DX ENGINEERING 
RF Speech Processor 


.^3^ r 
.= ~ 
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10's OF THOUSANDS 
OF CRYSTALS 
IN STOCK! 


L'brarV 

f 0 ,Ma P s 

11 ~~ -f ■ • l3f«ifW : and Atlas 


Radio 
Amateurs 
Reference 
Library 
of Maps 





• 6 db INCREASE IN AVERAGE 
POWER 

• MAINTAINS VOICE QUALITY 

• IMPROVES INTELLIGIBILITY 

• NO CABLES OR BENCH 

SPACE REQUIRED ^ 

• EXCELLENT FOR ^ 

PHONE PATCH : 

• NO ADDITIONAL ADJUST¬ 
MENTS—MIKE GAIN ADJUSTS 
CLIPPING LEVEL 

• UNIQUE PLUG-IN UNIT—NO 
MODIFICATIONS REQUIRED 


_ , This is RF Envelope Clipping— 

—— the feature being used in new 
transmitter designs for amateur 
_and military use. 


Models Now Available 
Collins 32S, KWM 2 $ 98.50 ea. 

Drake TR 3, TR 4, TR-6. TR-4C, 

T-4, T-4X, T-4XB, T-4XC $128.50 ea. 
Postpaid — Calif. Residents 
add 6% Tax 

Watch for other modals later! 


DX Engineering 

1050 East Walnut. Pasadena. Calif. 91106 


\ 
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SCANNER 

MONITOR 

AMATEUR 

HAM 

\ ? METER 

\ CB 

\STANDARD 



Immediate delivery on most frequencies! 

OTHERS ARE SPECIAL ORDER 

CRYSTAL BANKING SERVICE 
P.0. BOX 683 

LYNNFIELD, MASSACHUSETTS 
01940 


WORLD PREFIX MAP — Full color. 40* » 28*. 
shows prefixes on each country DX /ones, 

time /ones, cities, cross referenced tables 


RADIO AMATEURS GREAT CIRCLE CHART OF 
THE WORLD — from the center of the United 
States! Full color. 30' * 25". listing Great Cir¬ 
cle bearings in degrees for six major U S. cities; 
Boston. Washington. DC.. Miami. Seattle. San 

Francisco & Los Angeles $1.25 

RADIO AMATEURS MAP OF NORTH AMERICA! 

Full color. 30" x 25” — Includes Central Amer 
ica ana the Caribbean to the equator, showing 
call areas, /one boundaries, prefixes and time 
/ones. FCC frequency chart, plus useful informa 
tion on each of the 50 United States and other 
Countries $1.25 

WORLD ATLAS — Only atlas compiled for radio 
amateurs Packed with world wide information 
— includes 11 maps, in 4 colors with /one 
boundaries and country prefixes on each map. 
Also includes a polar projection map of the 
world plus a map of the Antarctica — a com¬ 
plete set of maps of the world. 20 pages Size 

8 y. -■ . 12- $2.50 

Complete reference library of maps — set of 4 
as listed above $3.75 

See your favorite dealer or order direct. 

Mail orders please include $1.25 per order 
for shipping and handling. 

JIA0I0 AMATEUR III | 

callbookiNc 


flit in for 
inn 
l eeocHuen 


& 


Dept. E 925 Sherwood Drive 
lake Bluff. Ill 60044 
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IS HERE 


SssTem one 

FOR 20 ,15 and 10 METERS 
Monoband performance 
with 4 elements on 20 meters 
on a 26’ boom. 


HESY 1000 TRIBANDER 
iNTENNA IS SHOWN HERE 
YITH THE WR 500 ROTOR 
iND SST-64 CRANK-UP 

Guy System not shown) 


The new standard of performance for Tribanders is the Wilson System One!!! A DX’ers 
delight operating 20 meters on a full 26' boom with 4 elements , 4 operational elements 
on 20-15-10, plus separate reflector element on 10 meters for correct monoband 
spacing. Featured are the large diameter High-Q Traps, Beta matching system, heavy duty 
Taper Swaged Elements, rugged Boom to Element mounting . . . and value priced at 


$259.95. Additional features: • 10 dB Gain *20-25 dB Front-to-Back Ratio *SWR less 


than 1.5 to 1 on all bands. 



MODEL SY-1 SPECIFICATIONS: 

Matching Method: Beta 

Band MHi: M-21-28 

Maximum Power Input: Legal Limit 
Gain 10 dB 

VSWR (at Resonance) 1.5 to 1 
Impedance 50 ohms 


F/B Ratio 
Boom Length 


20-25 dB 
26' 

(2" O.D.) 
5 


No. of Elements 5 
Longest Element 26' 7’ 
Turning Radius I 8’ 6' 


Mast Diameter 2” O.D. 
Boom Diameter 2” O.D. 
Surface Area 7.3 sq. It 
Windload Area 146 lbs. 
Shipping Weight 50 lbs. 




HEAVY DUTY BOOM 
TO ELEMENT EXTRUSION 


AMATEUR PRODUCTS DEALERSHIPS 
FOR MANY AREAS ARE AVAILABLE!!! 
If you are interested in the profits you can 
make as a Wilson Dealer, contact us. 


For complete specifications on the above products or a copy of our new Amateur Products Buyers Guide, write: 

Consumer Products Division 

^ Wilson Electronics Corp. 

P.O. BOX 19000 • LAS VEGAS • NEVADA • 89119 • (702) 739-1931 • TELEX 684-522 


More Details? CHECK OFF Page 150 
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PREAMPS from LUNAR 


Originally developed by Chip Angle N6CA. the "Anglelinear" 
receiving preamplifiers meet the most demanding needs 
where low noise figure is important. 


Bandwidth 


BNC Connectors standard, except E432-3 SMA only. Others, 
specify RCA Phono, TNC, etc. 

New "Anglelinear" line products coming soon: Preamps thru 
2.5 GHz. converters & transverters systems filters 28 MHz 
thru 2.5 GHz. 


Write for descriptive brochure on all Lunar Products- 
Please add $3.00 shipping/handling 


California residents add 6%. Order today at your dealer or 
direct from: 


LVJ'N/IR 

V* ■ • SUITE 10 

ctromcsH' 


Model Max Drive 

MMv432 30 W $65.95 

MMv432M 50 W 79.95 

MMv432H 70 W 125.50 

MMvl296 20 W 77.50 


vm fmw 

Wo* 


Export 

Inr/uiries 

Invited 

Shipping 
$1.25 
per filter 


CRYSTAL FILTERS and DISCRIMINATORS 

9.0 MHz FILTERS 

XF9 A 2.5 KHz SSB TX $31 95 

XF9-B 2.4 KHz SSB RX/TX $45 45 

XF9-C 3.75 KHz AM $48.95 

XF9-D 5.0 KHz AM $48.95 

XF9E 12.0 KHz NBFM $48.95 

XF9 M 0 5 KHz CW (4 pole) $34 25 

XF9-NB 0.5 KHz CW (8 pole) $63.95 

9.0 MHz CRYSTALS <Hc25/u) 

XF900 9000.0 KHz Carrier $4.00 

XF901 8998.5 KHz USB $4.00 

XF902 9001.5 KHz LSB $4 00 

XF903 8999.0 KHz BFO $4.00 

F-05 Hc25/u SocKet Chassis .50 

F06 Hc25/u SocKet PC. Board .50 


LINEAR AMPLIFIERS 

COMPATIBLE WITH OUR LOW 
POWER TRANSVERTERS. 

10W DRIVE. 5011 IN/OUT 
EDL432. 50W (ILLUS.) $129.95 


EDL432P, INCL. POWER SUPPLY/CABINET ^ $299.95 

EDL144, 100W 2M. IN CABINET. WITH 115V POWER SUPPLY 

$299.95 

UPS Shipping at Cost 

432 MHz SSB TRANSVERTERS 

Use your HF Transceiver on the 432 MHz band with the addition of the 
MMt432 linear Transverter. The MMt432 operates on all modes; SSB, CW, 
AM, FM It contains BOTH the linear transmit up-converter and the re¬ 
ceive down-converter An internal PIN diode T/R connects to your Trans¬ 
ceiver T/R line. The MMt432 is FT101 and similar HF rig compatible. Add 
the 70/MBM48 MULTIBEAM and operate di rect into OSCAR 7 mod e B 
Write for application note. 

Specifications: 

Outpiit Power 10 W PFP ^_ M 

Receiver N.F. 3.0 dB typ 
Receiver gain 30 dB typ 

Prime Power 12 V D C a. M BUJ ■ , J 


Shipping: $3.50 

MMt432-28 MK4 
MMt43?-50 
MMt43? ATV 
MMt432-144 


MMt 144-28 
FM 1440-146 
QMt432-144 


$199.95 

$154.95 

$154.95 


VARACTOR TRIPLERS 


The low cost, easy way to operate on the 432 MHz and 129S MHz bands. 
For OSCAR 7, mode B, drive the MMv432 family varactor Uipler with your 
2 meter transmitter. The wideband varactor triplers cover the full 2M/432 
band without retuning. 

NO power supply required for varactor triplers; efficiency approximately 50%. 
Three models available at 432, two at 1296 


MMvl296H 35 W 99.95 

Shipping $2.50 _ __ 


Send 26<* (2 stamps) for full line catalogue of KVG crystal products and 
all your VHF & UHF equipment requirements 
Pre-Selector Filters Amplifiers SSB Transverters 

Varactor Triplers Crystal Filters FM Transverters 

Decade Pre-Scalers Frequency Meters VHF Converters 

Antennas Oscillator Crystals UHF Converters 


Spectrum 
International, Inc. 
Post Office Box 1084 
cord, Mass. 01742, USA 


GREGORY ELECTRONICS 

The FM Used 
Equipment People. 


START THE NEW YEAR 
WITH A COPY OF 
GREGORY ELECTRONICS 

NEW 1978 
CATALOG 


GREGORY ELECTRONICS CORP. 


245 Rl. 46. Saddle Brook. N.J. 07662 
Phone: (201) 489-9000 
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UUUD H V UI1( Whf engineering 

E WORLD’S MOST COMPLETE LINE OF VHF-FM KITS AND EQUIPMENT_ 


2# 35 MM.* I M receiver with 2 
pole 1 0 7 MH* <-t \slat fillet 
sjme j> above wired A levied 
.10 i»0 MM/ revr w 2 pole 10 7 
MH/ crystal filter 
same a* above wired A tested 
140 I 7o MH/ revr w/2 pole 
10 7 Mil/ crystal filter 
same as above wired A tested 
210 240 MH/ revr w/2 pole 
10.7 MH/ crystal filter 
same as above wired A tested 
4.12 MH/ revr w/2 pole 10.7 
Mil/ crystal filter 


RECEIVERS 


accessory filter for above receiver kits 
gives 70 dH jdjacent channel 

rejection. #50 

10 mtr RE front end 10.7 Mil/ out I 2.50 
6 mtr KF front end 10.7 MH/ out I 2 50 
2 mtr RE front end 10.7 MH/ out 17.50 
220 MHz RE front end 10.7 MH/ 

out. 17.50 

432 MH/ RI front end 10 7 MHz 

2 7. SO 

10.7 MHz IE module includes 2 

pole i r\ s t ,i i fitter 

455 KM/ IE stage plus I M detector 17.50 
audio and squelch board. I 5.00 


RE432 Kit 


EM455 Kit 
AS2 Kit 


RX432CW I same as above wired A tested 


TRANSMITTERS 


transmitter exciter. I watt. t» mtr 
same as above wired A tested 
transmitter exciter i watt 2 mtrs 
same as above - wired A tested. . 
transmitter exciter Iwatt 220 

MH/. 


same as above-wired A tested 
transmitter exciter 432 MHz 
same as above wired A tested 
300 milliwatt. 2 mtr transmitter 
same as above - wired A tested 


TX220B W/T 
TX432B Kit 
TX432B W/T 
T X I 50 Kit 
TXIS0W/T . 


POWER AMPLIFIERS 


PA 2 501H Kil 2 mtr power amp kitlwin-2Sw 

out with solid state switching, 
case, connectors ... 

FA2501HW 1 same as above wired & tested 
PA40I0H Kit . 2 mtr power amp lOw in 40w 

out relay switching. 

FA4010HW/T. same as above wued A tested 
FASO/25 Kit 6 mtr power amp. |w in. 25w out. 

less case, connectors A switching 
FA50/25 W T same as above, wired A tested 
FA 144/1 5 Kit 2 mtr power amp tw in I 5w 
out less case, connectors and 

switching. 

FA 144/2 5 Kit same as PAI44/I 5 kit hut 25w 
FA220/I5 Kit similar to PAI44/1S for 220 MH/ 
PA432/I0 Kit . power amp similar to FA 144/1 5 
except I 0w and 432 MH/ 

FA 140/10 W/T lOwm I40w out 2 mtr amp 
FA 140/30 W/T 30w in I 40w out 2 mtr amp 


RE power amp. wired A tested, emission 
CW E M SSB/AM 

Power Power 
BAND ,n P u * Output 


BLC 10/70 
BLC 2/70 
BLC 10/150 
BLC 30/150 
BLD 2/60 
BLD 10/60 
BLD 10/1 20 
BLE: 10/40 
BLE 2/40 
BLE 30/80 
BLE I0/H0 


POWER SUPPLIES 


adds over voltage protection to your 
power supplies. I 5 VDC max. 

I 2 volt power supply regulator card 
with fold back current limiting . . 
new commercial duty 30 amp I 2 VDC 
regulated power supply w/case. 
w/fold-back current limiting and 
overvoltage protection .23' 


I 5 amp I 2 volt regulated power sup 
ply w/case. w/fold back current limit 
mg and overvoltage protection . . 79.45 

same as above wired A tested 44.45 

25 amp I 2 volt regulated power sup 
ply w/case. w/fold-back current limit 

ing and ovp . 129.95 

same as above wired A tested 149.95 
same as PS25C with meters ... 149.95 

same as above wired & tested ■ 169.95 


PS3A Kit 


PS I SC W/T 
PS25C Kit 


PS25C W/T 
PS2SM Kit 
PS25M W fl 


REPEATERS 


2 mtr. 600 KM/ spaced duplrxer. 
wired and limed to frequenc s 
220 MM/ duplexer. wired and 
tuned to frequency 

rack mount duplexer . 

double shielded duplexer cables 
with PI 2S9 1 otinet lore ( or » 
same as above with type N 
connectors (pr.) . 


DPI. A432 

DSC U 


TRANSCEIVERS 


Complete 6 mtr EM transceiver kit. 

20w out. 10 channel scan with case 

(less mike and crystals). 229 95 

same as above, hut 2 mtr A I 5w out 2 I 9.95 
same as above except for 220 MM/ 2 19.95 
same as above except 10 watt and 
432MM/ . . . 254.45 

transceiver case only. 19.95 

transceiver case and accessories . 34.95 


I R X 144 Kit 
IRX220 Kit 
IRX432 Kit 


SYNTHESIZERS 


2 mtr vynthesi/er. transmitt offsets 
programmable from 100 KHz 10V 
(Mars offsets with optional 

adapters). 

same as above wired A tested . 

Mars/cap offset optional. 

I 8 MHz optional triplet. 


WALKIE TALKIES 


2 mtr. 2w. 4 channel, hand held transceiver 
with crystals for 14n.52 simplex 124.95 
battery pack. 12 VlH . ‘ j imp . . 24.45 

battery charger lor above 5.95 

2 mtr. with mjle BNi connector . 12.95 


NICAD . . 

HCI 2 

Rubber Duck 


gk Whf engineering limAMflllQUIO 

Hk division of bhowman electronics core. 

BOX II / 320 WATER ST. / BINGHAMTON. N Y. 13901 / Phone 607-723-9574 

More Details? CHECK-OFF Page 150 december 1977 [fl 9? 


OTHER PRODUCTS BY VHF ENGINEERING 

CDI Kii 

10 channel receive xtal deck 



w /diode switching.5 

6.95 

CD: Kil 

10 channel xmit deck w/switch 



and trimmers 

14.95 

CD3 Kil 

• III version of CDI deck, needed 



Inr 432 mulll-c tunnel operation 

12.95 

COR 2 Ku 

carrier operated reljv 

19.95 

SC3 Kit 

It) channel auto scan adapter 



for K V with priority 

19.95 

Crystals . 

we stock most repeater and simplex 


pjirs from 146.0 14 7 o (cash) 

5.00 

CW ID Kit 

159 bit, held programmable, code iden 
tiller with built in squelch tali and 


ID timers 

39.95 

CWIH 

wired and tested, not programmed 

54.95 

CW ID 

. wired and tested, programmed 

59 9* 

Mil 1 

2.000 oliin dynamic mike with 



F 1 1 ami coil i ord 

1 2.'*s 

ISl W/T 

tone squelch decoder . 

59 *15 

ISI W/T . 

installed in repeater, including 



interface accessories 

H9 9 5 

1 D t Kit 

2 tone decoder 

29.95 

ID3 W/l 

same as above wired A levied 

.19 9 5 

III 144 W I 

4 pule helical resonator, wired A tvs 

led. 


swept tuned to |44 Mil/ ban 

24 95 

HI 220W 1 

same as above tuned to 22O Mil/ ban 

24 95 

HI 4 32 W/| 

Njtne as above tuned to 4 12 Mil/ ban 

24 95 
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OK, so you want to save money — can’t blame you for that! 

After you have called the 800 numbers, got your "best price,” sent your money — what do 
you get? A box. Suppose it doesn’t work? (Murphys’ law). Ship it back (at your own ex¬ 
pense) and wait. Or — two weeks after the warranty expires — so goes the rig ... what to do? 
And since you got that great discount how much attention will you get? Rotsaruck fella! 
Today's amateur equipment is far more sophisticated than that of even a few years ago, 
and it’s getting more so every day. Service becomes an important issue. At CFP we have 
decided to offer you an alternative: If you are willing to pay the regular list price on any 
Drake or Yaesu product, CFP will provide an additional 90 days of warranty protection. 
This warranty will be identical with the normal warranty with the exception that we will 
pay all charges including shipping both ways! 

There may be occasions when we won't have the item you desire. Should you place an 
order and we don't, we will refund your money and advise you when it will be available. 
We won’t sit on your money! If you wish a high demand item and want to make a deposit to 
ensure getting what you want — fine. 

Because we are amateurs and concerned about the issues, we limit our transmitter and 
amplifier sales to licensed amateurs (a license photocopy will do). 

Amateur radio is a great service and a greater hobby — lets keep it that way! 

Mail Orders accepted. N. Y. residents add sales tax. SASE will get our list ot used Amateur Equipment. 


WANTEP: GOOD 
CLEAN TRADES! 

WA2KTJ 

WB2LVW 


CFP COMMUNICATIONS, INC 


211 NORTH MAIN STREET 
HORSEHEADS, N.Y. 14845 
PHONE: 607-739-0187 


mmmi 


Store Hours 
Tubs, to Frt. 10-6 p.m. 
Sat. 10-4 p.m. 

hi SSal subject lo 
Hamtest weekends 
Closed Sun A Mon 


$ 

$ 
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$ 
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$ 
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$ 
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Fascinating 


our 1977 WRAP-UP issue 

A real nostalgia trip for the old timer 
A super eye opener for the newcomer 


Chocked lull of real goodies tor everybody. Those old 
Radio magazines ol the 30's — war surplus gear ot the 
40's — exciting OSCAR In the 70's — QSO's ot the 
future HORIZONS 1977 WRAP-UP a completely unique 
issue — one you must have 
At your local store — NOW 

Belter yet. why not subscribe now and get your WRAP- 
UP issue absolutely FREE? 


r - 

j Subscribe Today! 

Enclosed is check or money order tor $10 00 
send my FREE Wrap-Up Issue and One Full Year (12 Issues) 
ot HORIZONS 

• Here's $1 00 for the Wrap-Up Issue only No subscription 

I; please 

i n Charge a 1 year (12 issue) subscription and send the FREE 
J Wrap-Up Issue 

. D VISA C Mastercharge 

f Acci 4_Exp. Date._ 

I Name_ 

■ Address_ 

' City_Stale_Zip_ 

Mail to: Ham Radio HORIZONS. Greenville. NH 03048 


40 Ft 

CrankjY 


ALUMA 

TOWERS 


60 Ft 
Ham Crank-Up 
Model r-60-H 


Mam Model T-140 


HIGHEST QUALITY 

MADE IN ALUMINUM 

★ TELESCOPING 

(CRANK UP) 

★ GUYED 

★ TILT OVER MODELS 

QUALITY MADE 






HAM 

COMMUNICATIONS 

MANY MODELS MFG. 

Towers to 100 feet. Specials 
designed & made See dealer 
or send for free catalog 


ALUMA TOWER CO. 

BOX 2806HR 

VERO BEACH. FLA 32960 
PHONE (305) 567-3423 


n 
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1 OR 
MORE 


[SAMR4M(RrCAI?0| 


PRINTED CIRCUIT BOARDS lor CT 7001 K.ts Sp*oty to* 7001 

sold separated with assembly info PC Boards are 

drilled Fiberglass solder plated and screened B.CorX- $796 

with component layout 


NEW LSI TECHNOLOGY 

FREQUENCY COUNTER 


TAKE ADVANTAGE OF THIS NEW STATE-OF-THE-ART COUNTER FEATURING THE 9 
MANY BENEFITS OF CUSTOM LSI CIRCUITRY. THIS NEW TECHNOLOGY APPROACH 
TO INSTRUMENTATION YIELDS ENHANCED PERFORMANCE, SMALLER PHYSICAL 
SIZE, DRASTICALLY REDUCED POWER CONSUMPTION (PORTABLE BATTERY P 
OPERATION IS NOW PRACTICAL], DEPENDABILITY. EASY ASSEMBLY AND 
REVOLUTIONARY LOWER PRICING! H1Q95 5 

KITKFC-50C . - so mhz counter with cabinet i ps. ■ '** COMPLETE! 

KIT HPSL-650 .650 mhz prescaier inot showni 29.95 

MODEL #FC-50WT . . *o mhz counter wired. TCSlq^CAi 165.95 4 

MODEL #FC-50/600 WT . too mhz counter wireo. tested t cal. 199.95 


KIT »FC-50C IS COMPLETE WITH PREORILLEO CHASSIS ALL HAROWARE AND STEP BY STEP INSTRUCTIONS 
WIRED A TESTED UNITS ARE CALIBRATED ANO GUARANTEED 


More Details? CHECK OFF Page 150 
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AUJ0 .BURGLAR 

AX | At' fOAlMMIlt AMOIASV 'OWl'Nl / 
A; ARM PROVIDING MAX' H»'u«li MO* t 
XCJXMAIL* fOWMD M'UM Al ARM HAt 
BHO'H'OM *0" POS • GROUNDING 
tw*CMt» OR MNiONt **u rwu -o** 

XI i A' At IN/ RA*( ON ONIVI t4N|X All 
AAO'tOft 'AOOAAAMAIlI *M*| DClA't 
• ON «»•’ t N*N» 6 ALARM RfRiOO UNI* 
MOUNTS UND4R OAtN Ml MOM t«R»*C.N 
CAN II MOUNtIO NN*R| HtMO CMOt 
Rf L 1 »•** •’ * MSlt«t r AlM ALARMS I 

PRO* 10«» *OR UL’AA Of Pf NDAll I ALARM 
OONO'RI * OOL (DR 1 LOW PWCIt *H.t It A 
tOPOUAii*' COMRilK Al* Rn*N AIL PARIS 
INCLUDING DC* AH ID DRAWINGS ANO IN 
S*NuC*K>NS ON AVAIL ARL f WIN«0 ANO 
HIUD 


KIT#ALR-1 
S9.95 
#ALR-1WT 
WIRED & 
TESTED 


VARIABLE REGULATED 
1 AMP 

POWER SUPPLY KIT 

• VARIABLE FROM 4 lo 14V 

• SHORT CIRCUIT KHOOF 

• 7?3 1C REGULATOR 

• 2N 3055 PASS TRANSISTOR 

• CURRENT LIMITING AT I Amp 
RlT IS COMPLETE INCLUDING 
DRILLEO « SOLOER PlATEO 

fiberglass pc board and 

ALL PARTS (Lets TRANS 
FUHMEMi mf PS 01 MM 
TRANSFOHMFR 74V CT xUl 
pro'id* WOWA «| 1 ?V«ruJ 

• Amp At SV El SO 


iti** n, .TF U113113! 

MODEL ^ VOLT AC or 
#2001 DC POWERED 


• 6 JUMBO 4 RED LED S BEHIND RED FILTER LENS WITH CHROME RIM 

• SET TIME FROM FRONT VIA HIDDEN SWITCHES • 12/24 Hr TIME FORMAT 

• STYLISH CHAHCOAL CRAY CASE OF MOLDED HIGH TEMP PLASTIC 

• BRIDGE POWER INPUT CIRCUITRY - TWO WIRE NO POLARITY HOOK UP 

• OPTIONAL CONNECTION TO BLANK DISPLAY |Use Whtn Kay Oil in Car, Etc | 

• TOP QUALITY PC BOARDS & COMPONENTS • INSTRUCTIONS 

• MOUNTING BRACKET INCLUDED 

KiSRt ... *27?. 5 iSI. *25*e s a. ~sr *2H 


FEATURES AND SPECIFICATIONS: 

DISPLAY 6 RED LEO DIGITS 4" CHARACTER HEIGHT 
GATE TIMES 1 SECONO ANO 1/10 SECOND 
PRESCALER WILL FIT INSIOE COUNTER CABINET 
RESOLUTION I HZ AT 1 SECONO 10 HZ AT 1/10 SECOND 
FREQUENCY RANGE 10 HZ TO SO MHZ |6S MHZ TYPICAL| 
SENSITIVITY 10 MV RMS TO 50 MHZ. 20 MV RMS TO 60 MHZ TYP 
INPUT IMPEDANCE 1 MEGOHM AND 20 PF 
|DIODE PROTECTED INPUT FOR OVER VOLTAGE PROTECTION | 
ACCURACY ^ 1 PPM 1 2. 0001 M AFTER CALIBRATION TYPICAL 

STABILITY WITHIN 1 PPM PER HOUR AFTER WARM UP 1-001 XTAL] 
1C PACKAGE COUNT 8 (ALL SOCKETED) 

INTERNAL POWER SUPPLY 5 V DC REGULATED 

INPUT POWER REQUIRED 8-12 VDC OR US VAC AT 50/60 HZ 

POWER CONSUMPTION 4 WATTS 


OPTOELECTRONICS, INC. 

BOX 219 HOLLYWOOD, FLA. 33022 
PHONE [305] 921-2056 / 921-4425 


ORDERS TO USA A CANADA AOD 5 FOR SHIPPING. 
HANOLING & INSURANCE ALL OTHERS ADD 10 
ADDITIONAL St 00 CHARGE FOR ORDERS UNDER 
SIS 00 - COD FEE SI 00 FLA RES ADD 4 STATE 
TAX 


ASSEMBLED UNITS WIREO A TESTED 
ORDER «2001 WT |LESS 9V BATTERY) *3/7? 

I Wired tor 12-Hr Op It no! otherwise specilied 1 


SIZE: 

3" High 
6" Wide 
5'V Deep 


SEE THE WORKS Clock KM 
Cloai Pi,»igl,, SUnd 

ig «" digits I 1 


•6B*g 4 digits 

• l2o*24hr time < 
#3 set switches 

• Plug translormer 
•an pails included 

Piengiasis 
Pre-cut 4 drilled 
Kit«8S0-4CP 
Si/e 6 H.4Vj”W,3 0 


>.» 6-h.4vs-w.i-o sseinb \ed 

•23“ 27*45. 


60 HZ. 

XTAL TIME BASE 
Will enable 
Digital Clock Kits 
or Clock-Calendar 
Kits to operate 
from 12V DC 
1 «2 PC Board 
Power Req 5-15V 
(2 5MA TYP > 

Easy 3 wire hookup 
Accuracy ± 2PPM 

#TB-1 i A <J|usiabie) 

Complete Kit I^BS 

& Cal S9.95 


S-DIGir LEO CLOCK CRLEHDOR KIT 

orte- rims-snooze mm f mosE... m m 


FOR THE BUILDER THAT WANTS THE BEST FEATURING 12 OR 24 HOUR TIME — 

29 - 30-31 DAY CALENOAR ALARM SNOOZE AND AUX TIMER CIRCUITS 
Will alternate time (8 seconds) and date (2 seconds) or may be wired for time or date display only, 
with other functions on demand. Has built in oscillator for battery back up. A loud 24 hour alarm 
with a repeatable 10 minute snoo/e alarm, alarm set 6 timer set indicators. Includes 110 
VAC/60H* power pack with cord and top quality components through-out 


KIT 7001BWITH6 5 DIGITS 539 95 Blf&HEIHl O-sh, ay \ 

KIT 7001C WITH 4 6 DIGITS b JUbllfJHI \ * *jj 

2 3 DIGITS FOR SECONDS 542 95 (r~irTnn f ^--1 V. 91 ^_ 

KIT 7001 X WITH 6 6 DIGITS 545 95 QStaBFuEl 00HID0H 

KITS ARE COMPLETE (LESSCABINET) w ■ • - a. - 

ALL 7001 KITS FIT CABINET I AND ACCEPT QUARTZ CRYSTAL TIME BASE KIT f TB I 


SPECIAL PRICING! 

PRIME . HIGH SPEED RAM 


LOW POWER - FACTORY FRESH 

1-24 $175 ea. 100-199 $1.45 ea 

5-99 1 60 ea. 200-999 1.39 ea 

1000 AND OVER ♦1.29 ea. 


JUMBO DIGIT CLOCK 

A complete Kit (less Cabinet) featuring 
six .5" digits. MM5314 1C 12/24 Hr 
time. PC Boards. Translormer, Line 
Cord. Switches and all Parts Ideal Fit 
in Cabinet II 

Kit #5314-5 •19 95 2/*38. 


, JUMBO DIGIT 4Q95ea 
' CONVERSTION KIT 9 
Convert small digit LED clock to large 
5" displays Kit Includes 6 - LEDs, 
Multiplex PC Board & Hook up Inlo. 
Kit #JD-1CC For Common Cathode 
Kil 4JD-1CA For Common Anode 
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j-z-» cjC\j to tU^LOorlcl ..- 

n d the angel said unto her, Fear not, Mary: for thou hast found favor 

__ with Cod. And, behold, thou shalt conceive in thy womb, and bring forth a 

son, and shalt call His name Jesus. Luke 1: 30,31 KJV 

Then said Mary unto the angel, How shall this be, seeing I know not a 
man? And the angel answered and said unto her, The Holy Ghost shall come 
upon thee, and the power of the Highest shall overshadow thee; therefore also 
that holy thing which shall be born of thee shall be called the Son of Cod. 

Luke 1: 34,35 KJV 

And she brought forth her firstborn son, and wrapped him in swaddling 
clothes, and laid him in a manger; because there was no room for them in the 
inn. Luke 2:7 KJV 

For Cod so loved the world, that he gave his only begotten Son, that 
whosoever believeth in him should not perish, but have everlasting life. 

John 3:16 KJV 

Nearly 2000 years ago, Cod reached out and touched the world with 
his love. He is still reaching out today seeking the lost. 

Let his love reach into your heart this Christmas season. Become a 
member of Cod’s family by turning from your way, and trusting in Cod's way 
today. 

May you and your family reach out and accept the joy he has for you 
this Christmas. 

to tlic''~lC'crlcl ■ 

Lee, Andy, Denny, Don, Bill, Denny, Linda, Lydia, Billie, 

Kim, Lee, Rick, Jane, Deb, Barb, Les, Merrill, and Paul. M FT /rtf 


RD 1 • BOX I85A • FRANKLIN, PA 16323 


DICK 

K4RYR 


EXPERIENCE the Ultimate 
in Scanners 


BOB 

W4YYS 



$329 LIST 

Over 15.000 frequencies at your fingertips 

Scans the Channels in 1.3 Seconds 

Special Weather Alert* and Priority Scan features 


The Touch. 

by 


our price 

$ 279 °° 


LAFAYETTE RADIO ELECTRONICS 

mmk 1811 HWY 17-92, MAITLAND, FL. 32751 
'W** 305831-2271 


ASSOC. 

STORE 


AMECO • ARRL BOOKS • ASTATIC • B & W • BEARCAT 
• CALLBOOK • CDE HAM III • CUSHCRAFT • DENTRON 
• HALLICRAFTERS • HY-GAIN • KLM • LARSEN 
•MALLORY • J. W. MILLER • MOSLEY • NPC POWER 
SUPPLIES • SHURE • W2AU BALUN • MORE TO COME! 

Orlando's Most Complete Stock ot Electronic Hardware 

Transistors • Diodes • Integrated Circuits • Variable Capacitors • Connectors • Audio Cables 

• Variable Resistors • Antenna Wire • RG-8/U Coax (loam) • Rotor Cable • Steel Mast 

• Ceramic Insulators • and much more 

LAFAYETTE RADIO ELECTRONICS ™ 

1811 N. HWY 17-92, MAITLAND, FL. 32751 
(Near Orlando) 

305-831-2271 



GEM-QUAD FIBREGLASS 

ANTENNA FOR 10, 15. and 20 METERS 


Two Elements $139.00 
Extra Elements $99.00 
Price is F.O.B. Transcona 

INCLUDES U.S. Customs 
Duty 

, KIT COMPLETE WITH 
•SPIDER 
•ARMS 
•WIRE 

•BALUN KIT 
•BOOM WHERE 
NEEDED 

WINNER OF MANITOBA 
DESIGN INSTITUTE 
AWARD OF EXCELLENCE 
Buy two elements nou’ — a third and 
fourth may he added later with little 
effort. 

Enjoy up to S dh forward gain on DX, 
with a 25 dh back to front ratio and 
excellent side discrimination. 

Get maximum structural strength with 
low weight, using our "Tridetic” 
arms. 

GEM QUAD PRODUCTS 

Box 53 

Transcona, Manitoba 
Canada R2C 2Z5 
Tel: (204) 866-3338 









YOUR BEST 


FREQUENCY COUNTERS 


\Ain\AI — CD EE from now until 

WwVV rnCC DECEMBER 31 . 1977 

RECEIVE ABSOLUTELY FREE — A SIX-DIGIT 12- OR 24-HOUR 
ELECTRONIC CLOCK KIT. COMPLETE WITH POWER SUPPLY 
AND CASE. WITH THE PURCHASE OF ANY ONE OF THE FOL¬ 
LOWING FREQUENCY COUNTER KITS. HAL-600A, HAL 300A, 
HAL-SOA OR THE ANALOG DIGILAB. JUST MENTION THIS AD 
WAS FOUND IN HAM RADIO MAGA2INE. 

OR RECEIVE A GIFT CERTIFICATE WORTH *15.00 ON YOUR 
NEXT PURCHASE OF *50.00 OR MORE. 

6 GOOD REASONS FREQUENCY* COUNTER* 0 *'* 

(1) 100% COMPLETE KIT. (2) EASY ASSEMBLY. (3) COM 
PLETELY ENCLOSED IN METAL CABINET. (4) 1C SOCKETS 
USED THROUGHOUT FOR EASY TTL REPLACEMENT (5) EASY 
ON YOUR POCKET BOOK. AND (6) NO EXPENSIVE CHIPS TO 
REPLACE (EXAMPLE — IF YOU LOSE A DECODER. LATCH OR 
DRIVER IN A HALTRONIX COUNTER. THE AVERAGE COST 
OF REPLACEMENT OF THE LOW COST TTLS IS LESS THAN 
$1.00 EXCLUDING THE PRE SCALE CHIP IN SOME OF THE 
NEWER COUNTERS NOW BEING MARKETED BY MY COMPE 
TITION. THEY ARE USING THE EXOTIC SINGLE CHIP AND 
WOULD COST YOU CLOSE TO $30 00 TO REPLACE). THIS IS 
SOMETHING YOU SHOULD CONSIDER 


6 GOOD REASONS 


ANALOG-DIGILAB 
KIT $139.50 

DESIGNED BY HALTRONIX 
AND MIKE GOLDEN OF 
RETS ELECTRONICS 
SCHOOL OF DETROIT. FOR 
RUGGED CLASSROOM USE. 


FOR THE RADIO AMATEUR. THE STUDENT. 

THE EXPERIMENTER OR DESIGNER 

SPECIFICATIONS: OUTPUT VOLTAGES: +5V. 4 12V. -12V; 
USABLE CURRENT: 750mA; % Regulation at 500mA: 0.2%; 
Short-circuit limited at 1.0 amp; Thermal overload protected. 
Power requirements: 117VAC. 60HZ. 40 Watts. 

Function Generator: Frequency range: 1HZ to 100 HZ in 5 
bands. Amplitude adjustable from 0 to 10 VPP. DC offset 
adjustable from 0 to ± 10V Waveforms: Sine, square, tri¬ 

angular and TTL Clock. TTL Clock 0 to i 5V level. 200 ns rise 
and fall time. Frequency determined by Function Generator. 
Output impedance 1.2K ohm. 

Most of all. it's easy to construct and service. PC boards are 
predrilled, plated thru and solder flowed. Over 1000 units 
sold to schools. 


6 DIGIT CLOCK 

12/24 HOUR 

COMPLETE KIT CONSISTING OF 2 
PC G10 PRE-DRILLED PC BOARDS. 
1 CLOCK CHIP, 6 FND 359 READ¬ 
OUTS, 13 TRANSISTORS, 3 CAPS. 
9 RESISTORS, 5 DIODES, 3 PUSH¬ 
BUTTON SWITCHES, MOLDED 
POWER TRANSFORMER CORO AND 
INSTRUCTIONS 

DON'T BE FOOLED BY PARTIAL 
KITS WHERE YOU HAVE TO BUY 
EVERYTHING EXTRA 
PRICED AT $12.95 


4-DIGIT ALARM CLOCK 

12 HOUR ONLY 

COMPLETE KIT CONSISTING OF 2 
PC G10 PRE-DRILLED PC BOARDS, 
1 CLOCK CHIP. 4 FND 503 READ 
OUTS, ALL NECESSARY TRANSIS¬ 
TORS, CAPS AND RESISTORS 
INCLUDING 5 PUSH-BUTTON 
SWITCHES, MOLDED POWER 
TRANSFORMER CORD PLUS 
SPEAKER; COMES COMPLETE 
WITH INSTRUCTIONS 
PRICED AT $16.95 


CLOCK CASE Available and will fit any one of the above clocks 
Regular Price .*6.50 But Only *4.50 when bought with clock 


10-MHz CRYSTALS 

HI-QUAltTY CRYSTALS, DESIGNED 
FOR FREQUENCY CONTROL AND 
ELECTRONIC TIME PIECES AGING 
FACTOR 5PPM MEETS OR EX¬ 
CEEDS MIL-C-3098 SPECS. MADE 
ESPECIALLY FOR HAL-TRONIX 


60-HZ TIME BASE 

CRYSTAL TIME BASE KIT WILL 
ENABLE MOST ALL DIGITAL 
CLOCKS TO OPERATE FROM 12 
VDC LOW PROFILE UNIT, EASY 
3-WIRE HOOKUP ACC 2PPM, 
ADJUSTABLE 

COST ONLY S5.95 EACH OR 2 
FOR S1000 — OR ONLY $4.50 
WITH CLOCK PURCHASE 


BY SENTRY 

PRICE S5.95 OR 2 FOR *10.00 


,-. PRINTED CIRCUIT KIT 

"XL EXCEL CIRCUITS *19!95 

_Ad ETCH-IT-YOURSELF plus *1.00 SHIPPING 

4 *PCS^PHOTO-SENSITIZED GLASS EPOXY BOARD; DEVELOPER 4 RESIST 
STRIPPER; DRY ETCHANT CRYSTALS; 1 • 8 x 12 » 3 PLASTIC TRAY 
AND COVER 2 - 8 ‘ r x 11 SHEETS OF 100 GRID PAPER 2 - 8 V 2 « 11 
SHEETS OF .002 MYLAR; 1 PAIR OF PLASTIC GLOVES, MISC. ART¬ 
WORK SUPPLIES. _ 


COMPLETE KITS: CONSISTING OF EVERY ESSENTIAL 
PART NEEDED TO MAKE YOUR COUNTER COMPLETE. 
HAL-600A 7 DIGIT COUNTER WITH FREQUENCY 
RANGE OF ZERO TO 600 MHz. FEATURES TWO IN 
PUTS: ONE FOR LOW FREQUENCY AND ONE FOR 
HIGH FREQUENCY: AUTOMATIC ZERO SUPPRESSION. 
TIME BASE IS 1.0 SEC OR .1 SEC GATE WITH OP¬ 
TIONAL 10 SEC GATE AVAILABLE. ACCURACY ± 
.001%, UTILIZES 10-MHz CRYSTAL 5 PPM. 
COMPLETE KIT $149.00 

HAL-300A 7-DIGIT COUNTER WITH FREQUENCY 
RANGE OF ZERO TO 300 MHz. FEATURES TWO IN 
PUTS: ONE FOR LOW FREQUENCY AND ONE FOR 
HIGH FREQUENCY: AUTOMATIC ZERO SUPPRESSION. 
TIME BASE IS 1.0 SEC OR .1 SEC GATE WITH OP 
TIONAL 10 SEC GATE AVAILABLE. ACCURACY ± 
.001%, UTILIZES 10-MHz CRYSTAL 5 PPM. 
COMPLETE KIT $124.00 

HAL-50A 8-DIGIT COUNTER WITH FREQUENCY RANGE 
OF ZERO TO 50 MHz OR BETTER. AUTOMATIC DECI¬ 
MAL POINT, ZERO SUPPRESSION UPON DEMAND. 
FEATURES TWO INPUTS: ONE FOR LOW FREQUENCY 
INPUT, AND ONE ON PANEL FOR USE WITH ANY 
INTERNALLY MOUNTED HALTRONIX PRE-SCALER 
FOR WHICH PROVISIONS HAVE ALREADY BEEN 
MADE. 1.0 SEC AND .1 SEC TIME GATES. ACCURACY 
± .001%. UTILIZES 10-MHz CRYSTAL 5 PPM. 
COMPLETE KIT $124.00 


HAL TRONIX BASIC COUNTER KITS 
STILL AVAILABLE 

THE FOLLOWING MATERIAL DOES NOT COME WITH 
THE BASIC KIT: THE CABINET, TRANSFORMER. 
SWITCHES, COAX FITTINGS. FILTER LENS, FUSE 
HOLDER. T-03 SOCKET. POWER CORD AND MOUNT 
ING HARDWARE. 

HAL-600X (Same Specifications as HAL-600A) $124.00 

HAL-300X (Same Specifications as HAL 300A) $99.00 

HAL-50X (Same Specifications as HAL 50A) $99.00 


PRE-SCALER KITS 

HAL-0-300PRE (Pre-drilled G10 board and all com¬ 
ponents) $19.95 

HAL-0-300P/A (Same as above but with preamp) 

$29.95 

HAL-0-600PRE (Pre-drilled G10 board and all com¬ 
ponents) $39.95 

HAL-1GHZ (New Item - Available in December) 

$124.95 


PRE-BUILT COUNTERS AVAILABLE 

(HAL-600A — $229.00) (HAL-300A — $199.00) HAL 
50A — $199.00). ALLOW 4 TO 6 WEEK DELIVERY 
ON PRE BUILT UNITS. 


-Mr HAL-TRONIX 

p. 0. BOX 1101 
SOUTHGATE. MICH. 48195 
W8ZXH PHONE (313) 285-1782 

ORDERS OVER S15.00 WILL BE SHIPPED POSTPAID 
SHIPPING EXCEPT ON ITEMS WHERE ADDITIONAL CHARGES 
ARE REQUESTED ON ORDERS LESS THAN $15.00 
INFORMATION: PLEASE INCLUDE ADDITIONAL SI 00 FOR HANDLING 
AND MAILING CHARGES 

SEND SASE FOR FREE FLYER 


t-3X- 

• MAL- MAJKXD C NOWLANO 
W8ZXH 


More Details? CHECK-OFF Page 150 
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electronics 

303-893-5525 


Saono-Lln& 


starrm 

The Touch. 






c C/iec£ ~4*u*a^ 


"!RULY AMAZING!" The Montrose Gazette 
"MAGNIFICENT!” The Salida Post Tribun 
"...HUH?" The Cotopaxi Chronic Bueler 
"ATSA MY BOY." Mrs. Capone 


Model Input Output Typical Frequency Price 
702 10W-20W 50W-90W 10Win/70Wout 143 149MHz $149.00 

702B 1W- 5W 60W-80W 1Wm/70Wout 143149MHz $179.00 


Now get TPL COMMUNICATIONS quality and 
reliability at an economy price The solid state construc¬ 
tion. featuring magnetically coupled transistors and a 
floating ground, gives you an electronically protected 
amplifier that should last and last 

The Linear Bias Switch allows you to operate on either 
FM or SSB The 702 and 702B are exceptionally well 
suited for 2-meter SSB Typical power output levels as 
high as I00W PEP can be achieved with the proper drive. 

The broad band frequency range means that your 
amplifier is immediately ready to use. No tuning is 
required for the entire 2-rneter band and adiacent MARS 
channels on TPL s new Seono-Une 

See these great new additions to the TPL COM¬ 
MUNICATIONS product line at your favorite radio dealer 

Call or write lor prices and mtor- 
manor) on TPL’s complete line ol 
amateur and commercial amplihers 

COMMUNICATIONS INC. 

1324 W. 135TH ST.. GARDENA. CA 90247 *(213) 538 -9814 

Canodo A.C • S.mnwnd* A Son* Ltd., 285 Yo.li I and Blvd.. YillonloU, ftilwtoM2J 158 
E.?o.t EMEC lot.. 2350 Sooth 30th A^», Hollandolo, Flo. 33009 




Quality for an Economy Prica 
Solid State Conatruction 
Linear Switch (FM/SSB) 
Broad Band 


eet 


BIND’EM 
AND 

FIND ’EM 


Don't let your valuable issues of HAM Magazine 
get dog-eared or lost' Collect the whole years worth 
and protect them in one of our washable, durable, at¬ 
tractively designed buckram binders 
Order HR BDL $6.95 each 

3 for $17.95 

the really deluxe way to build your 
HAM RADIO Magazine library 

BOUND VOLUMES OF HAM RADIO 

Each volume is a years collection of HAM RADIO 
Magazine bound as a handsome hardcover book. 
Available for the years 1973, 1974, 1975. and 1976 

1973 Otder BV 73 $24.95 63Cll 

SSRg Set of all 5 

SSR3- SAVE over 10% 

$109.95 

'Bound volumes for 197/ will De avaiiaDie around FeD»uaiy 1b. 1978 




Ham Radio's Communications Bookstore 
Greenville. NH 03048 
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PREAMPS 


HIGH GAIN • LOW NOISE 

30 dB power gain, 2.5 3.0dB 
N.F. at 150 MHz, 2 stage. 

R.F. protected, dual gate 
MOSFETS. Manual gain 6>l 

control and provision for L * * P 

AGC. 43/8" X 1-7/8" X 
13/8" aluminum case with power switch and 
your choice of BNC or RCA receptacles. 
Available factory tuned to the frequency of 
your choice from 5 MHz to 350MHz with 
approximately 3% bandwidth. Up to 10% 
B.W available on special order Requires 12 
VDC j'lOmA 


Model 201 price (5 200 MHz) 
201 350 MHz 


EXTRA LOW NOISE 

Excellent for weather satel 
lite reception and recom 
mended by Or. Ralph E. vjMJHqpMflva 
Taggart in his Weather 
Satellite Handbook Less 
than 2 dB noise figure and 
approximately 17 dB gain. Uses a low noise 
J FET in a common source neutralized cir 
cuit. Available factory tuned to your choice of 
frequency from 135 MHz to 250 MHz. 
Bandwidth approximately 4 MHz. Supplied in 
a 2 1/4" x 11/8" x I 3/8" die cast aluminum 
weather proof case with a filter for powering 
it through the antenna. Requires 12 VDC @ 5 
mA. Choice of VHF, type "N", or BNC 
receptacles 

Model 102 PRICE.$36.95 


CONVERTERS 


2 METERS 

This converter has a min- _ 

imum of 20 dB gain and a 
noise figure of 2.5-3.0 dB 
which assures you of a sen V O * • 4 *0| 
Sifivity of 1 microvolt or v • *1 

better. The circuit uses a 
dual gate MOSFET R.F. stage and a dual 
gate MOSFET mixer (thereby giving you a 
minimum of cross modulation products), 6 
tuned circuits, a bipolar oscillator and .005% 
crystal. Covers 144 146 MHz at 28 30 MHz 
output with one crystal included and 146 148 
MHz at 28 30 MHz with an extra crystal 
(available for $6.00 more). The glass epoxy 
circuit board is enclosed in a 16 gauge 
aluminum case measuring 3-1/2" x 21/4" x 
1-1/4" with your choice of either BNC or RCA 
receptacles. Also included is a power and 
antenna switch Requires 12 VDC @ 15 mA. 
The converter is also available at other input 
and output frequencies. Call us for prices 
PRICE: Model C 144 A available from stock 
at $39.95 with one crystal. Additional crystal 
$6.00 extra. 

HF A VHF 
40dB GAIN 2.5-3.0 
N.F. 150MHz 
2 RF stages with tran 
sient protected dual gate 
MOSFETS give this con 
verier the high gain and low t.O ' • 
noise you need for receiving t * w 

very weak signals. The 
mixer stage is also a dual 
gate MOSFET as it greatly reduces spurious 
mixing products — some by as much as 100 
dB over that obtained with bipolar mixers. A 


SYNTHESIZERS 


FOR ALL TRANSCEIVERS 

The STR series syn 
thesizers are available ^ 

lor any transceiver o t 

operating from 20 MHz u TBMBT [ 
to 475 MHz that uses 
crystals in the 5 to 85 
MHz range It has a 
thumbwheel dial calibrated for your operat 
ing frequency plus a selectable transmit 
offset of plus or minus 600 kHz, plus or 
minus I MHz, and 2 spare offsets that you can 
add later. Frequency accuracy is .0005% and 
spurious outputs are 60 to 70 dB down. To 
process your order we must have the crystal 
formula of your transmit and receive crys 
tals. If your transceiver uses 1 crystal for 
both transmitting and receiving (like the 
Motorola Metrum 11), you can use our 
receive synthesizer described to the right. 
Maximum tuning range per synthesizer Is 10 
MHz above 100 MHz and proportionally less 
at lower frequencies. Dial increments are in 1 
kHz steps from 5 to 30 MHz and 5 kHz steps 
above 

Model ST R synthesizer price: 

5 150MHz .$259.95 

151 475 MHz.$279.95 

Vanguard 

m 196-23 Jamaica Ave. 

LflBC Hollis NY 11423 
(212) 448-2720 


bipolar oscillator using 3rd or 5th overtone 
plug in crystals is followed by a harmonic 
bandpass filter, and where necessary an 
additional amplifier is used to assure the 
correct amount of drive to the mixer. 
Available in your choice of input frequencies 
from 5 350 MHz and with any output you 
choose within this range The usable band 
width is approximately 3% of the input fre 
quency with a maximum of 4 MHz. Wider 
bandwidths are available on special order. 
Although any frequency combination is 
possible (including converting up) ‘ best 
results are obtained if you choose an output 
frequency not more than 1/3 nor less than 
1/20 of the Input frequency. Enclosed in a 

4 3/8" x 3" x 11/4" aluminum case with 
power and antenna transfer switch and your 
choice of BNC or RCA receptacles. Requires 
12 VDC @ 25 mA. 

Model 407A price: 

5 200 MHz .$54 95 

201350 MHz. 559 95 

Prices include .005% crystal. Additional 
crystals $8.95 ea 

UHF 

20 dB MIN. GAIN 
3 TO 5dB MAX. N.F. 

This model is similar in 

appearance to our 

Model 407A but uses 2 

low noise J FETS in our ■ J • m - £ 

specially designed RF ^ # ♦ I 

stage which is tuned 

with high Q miniature 

trimmers. The mixer is a special dual gate 

MOSFET made by RCA to meet our require 

ments. The oscillator uses 5th overtone 


FOR VHF RECEIVERS 

This synthesizer has 
8000 channels and can 
tune a 40 

MHz segment ot your ^^B|l H-’7 " 
choice from 110 180 MHz ,i 7 

in 5 kHz steps. This will 
satisfy most of your 
requirements in the VHF range and can save 
you hundreds of dollars in crystals plus a lot 
of time. Stock units are programmed for 
receivers with the crystal formula Fc = Fs 
10.7 divided by 3 but we can program it to 
almost any other IF at no additional cost at 
the time of your order It is supplied with an 
Interface for plugging in to your existing 
crystal socket Requires 12 VDC @ Vj amp 
which is easily obtainable from a low cost 
power supply. The synthesizer has 4 voltage 
regulators therefore the power supply need 
not be regulated Phase noise is not 
detectable as the VCO is coarse tuned by a 
DAC thereby easing the requirements of the 
phase locked loop Not affected by vibrations 
encountered in mobile use. Enclosed in an 8" 
x 3 7/8" x 1 1/2" aluminum case and supplied 
with a combination tilt stand/mobile mount 
ing bracket. 


UHF 

3 TO 5 dB MAX. N.F. 

20 dB MIN. POWER GAIN 

Uses 2 of Tl's low noise 

J FETS in our special cir 

cuit board design which |C> 6>B 

gives a minimum of 20 dB l t • W 

power gain at 450 MHz. 

Stability is such that you 
can have mismatched loads without it oscil¬ 
lating and you can retune (using the capped 
openings in the case) over a 15 20 MHz range 
simply by peaking the maximum signal. 
Available tuned to the frequency of your 
choice between 300 550 MHz. 4 3/8" x 1-7/8" x 
13/8" aluminum case with power switch and 
your choice of BNC or RCA receptacles 
Requires 12 VDC @ 10mA 
Model 202 price. $34.95 


crystals to reduce spurious responses and 
make possible fewer multipliers in the oscil¬ 
lator chain which uses 1200 MHz bipolars for 
maximum efficiency. Available with your 
choice of input frequencies from 300 550 MHz 
and output frequencies from 14 220 MHz. 
Usable bandwidth is about 1% of the input 
frequency but can be easily returned to cover 
more. Requires 12 VDC @ 30 mA. 

Model 408 price. $59.95 

005% crystal included 


I VHF RECEIVER 


Price Model SR 140D 05 


NOTE: We can make any synthesizer from 
audio to475 MHz. Call us for prices. 


11 crystal controlled 

channels. Available in_ 

your choice of Irequen 

cies from 135 250 MHz in 

any one segment from 

I 4MHz wide. I.F. band 

width (channel selectiv- 

ity ( available in your choice of ±7.5 kHz or 

± 15 kHz 8 pole quartz filter and a 4 pole 

ceramic filter gives more than 80 dB 

rejection at 2X channel bandwidth. Phase 

locked loop detector. Frequency trimmers 

for each crystal. .2 to .3 microvolt for 20 dB 

quieting Dual gate MOSFETS and integral 

ed circuits Self contained speaker and 

external speaker jack Mobile mount and till 

stand 

Aluminum case, 6" x 7" x 1 3/8" 

Model FMR 260 PL price: 

135 180 MHz . $149.95 

181 250 MHz. $159.95 

Price includes one 001% crystal. Additional 
crystals $8 95 ea This receiver is recom 
mended in Dr. Taggart's Weather Satellite' 
Handbook 


HOW TO ORDER: All items on this page are 
available only from Vanguard Labs. For re 
ceivers and converters state model, input 
and output frequencies, and bandwidth 
where applicable For the fastest service call 
(212) 468 2720 between 9 AM and 4 PM 
Monday through Friday, except holidays. 
Your order can be shipped COD by Air Parcel 
Post 

BY MAIL: Send your order to Vanguard 
Labs, 196 23 Jamaica Avenue, Hollis, NY 
11423 and include remittance by postal 
money order, cashiers check or certified 
check. Personal checks are also accepted, 
but banks now require 3 weeks for checks to 
clear, therefore this will delay your order. 
Include sales tax if you reside in New York 
State 

PURCHASE ORDERS: We accept purchase 
orders from US and Canadian government 
agencies, universities, and AAA rated cor 
porations. Our terms are Net 30 days. 
FOREIGN ORDERS: Must remit payment in 
full in US funds plus postage and insurance 
fees. If complicated customs forms are re 
quired, please forward your order to an 
import export agent. 

SHIPPING: We ship all our merchandise by 
insured parcel post or air mail. Special de 
livery is also available. Prices include ship 
ping by regular parcel post if you remit with 
your order For air mail shipping add $1 00. 
Postage will be added on all CODs, purchase 
orders, and foreign orders. 


More Details? CHECK-OFF Page 150 
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CIK'S DPOT 
PUSH BUTTON 
SWITCH, 


14 PIN 
CHIP CLIP 

$3.00 


.1 ohm 
FIVE WAT 

RESISTOR 

3/»l.00 


rr 


CIGARETTE LIGHTER 


SO-239 65C 

PL-259 65C 

10/56.00 MIX/MATCH 




1N914 

NEW 

100 

HOUSE MARKED 

for $2.95 



MEAT Shrink 

ASSORTED SIZES 

to FOOT BUNDLE 


MOLEX PINS 




200 EACH 
1000 EACH 

$1.95 

$7.95 



NT ION CAM TIU 

W 

* INCH 100/S 1 .00 
t INCH 100/SI.7S 
15 INCH 100/S4.2S 


30 AWG 
wire wrap 

lt. green 
OK. GREEN 
RED 

100 ft. S2.50 


50 ohm COAX 

RG 1 74 U 
50 FT. $2.75 


9 

DIP SWITCH 
5 POSITION 

$ 1.00 


»**• 




MOuSE MARKED 
A aATTS NPN 
JTMm/ I3.SVCE 




THIS ASSORTMENT OF 
POTS ARE NED. WE 
JUST HAVE NOT HAD 
TIME TO SORT THEM. 
ALL ARE PC TYPE . 


LOO PIN 

EDGE CONNECTOR 
\ S-LOO BUSS 
•125 CENTERS 
• 3.15 


2N5590 

10 WATTS 
17SMH? VCCI3.5 

$4. SO 


DANGER 

HIGH VOLTAGE 

diode 

12,000 PIV 


SOUND ACTUATED RELAY CONTROL 

ASSEMBLED ON I X 2 1 / A *' BOARD 

HAS ALL PARTS LESS RELAY USES 
3 TO 12 VOLTS *1.50 3/SA.00 


WIRE WRAP TOOL 

■ •OA » AWC WIN! I 


•1 'AA'SIZE CELL 
500 MILL. AT 5 V 


cA.^ THIS USEFUL PIN 'WILL FIT OVER 
_/>) ANY .025 SQUARE OR ROUND PIN. 
^J SOLDERED OR CRIMPED. MANY USES 
: OPTION CHANGES, ADDRESSING, 

LOGIC BOARDS,OR BREADBOARDS. 

100 for $1.00 


500 MA If 
60 AMP SURG. 
$3.50 


PROTECT 

EQUIPMENT INSTALL A 
THERMAL SWITCH 

| - i CLOSES AT 240' . 
OPENS AT 200* f 
$3.25 


and - ?Awy rr/io 


P.O.BOX 9023 DEPT HR 
RIVIERA BEACH,FLA. 31404 
305-848-8236 





4 MHz OSC. DIP 
SQU.WAVE Vcc IV 
$3.50 


FlA RE S *DD 4' SALES TA* 
PLEASE ADD SI.00 FOR ORDERS 
UNDER SI0.00. POST A HAND 
MC & BA ACCEPTED 


BOXER FANS I00CFM 
*.5 INCH FAN OPENING 
1.5 INCHS DEEP 
EXHAUST OR BLOW 
1 1 5 VOL T A . C . 

USED BUT GUARANTEED 
*6.95 

NEW* MUFFIN FANS 
SAME SPEC.AS ABOVE 
EXCEPT NEW !N FACTORY 
OOAES.,, 


"THE PROFESSIONALS" 

Sil ELECTRONICS 


NO COMPROMISE! 


500 MHz 
and 1 GHz 


COUNTERS 


| fVTOUINCT COUNT** 

L 

II 03 iswel 

* 

i X 9 

1 




The CTR 2 Senes Counters are designed and built to the highest standards to fulfill the 
needs of commercial communications, engineering labs and serious expeumentors With an 
accuracy of i 00005% (oven option) the CTR 2 can handle the most critical measurements 
and is about half the cost of other commercial counters. 

If you need a reliable counter at an affordable price, the CTR 2 is the answer 


• 8 Digit .3" LED Display 

• High Stability TCXO Time Base 

• Built-in VHF-UHF Prescaler 

• Automatic Dp Placement 

• TCXO Std. i 2 ppm 


RANGE 


CTR-2-500 

10 Hz to 512 MHz 


500 MH; Kit CTR 2 500K 
500 MHz Assembled CTR 2 500A 
1 GHz Kit CTR 2 1000K 
1 GHz Assembled CTR 2 1000A 


• Input Diode Protected 

• 12V-DC Operation (Optional) 

• Oven Controlled Crystal (Optional) 
± .5 ppm 

• Selectible Gate Times 

CTR-2-1000 

10 Hz to > 1000 MHz 


$249 95 
349 95 
399 95 
549 95 


(OPTIONS) 

(02) Oven Crystal $49.95 
(03) 43" LEO 10 00 


(OPTIONS) 

(04) 12V DC $10 00 

(05) 10 sec. Time Base 10 00 


ORDE R NOW 
Cal' T oil F ree 
1 800 828 7422 


DAVIS ELECTRONICS 636 Sheridan Dr . Tona . N Y 14150 716/874 5848 


• Full 2KW, 3 to 30 MHz. 1:1 or 1:4 
ratios. 

• Special TEFLON insulated wire 
windings. 

• May be used with tuned matching 
lines or antenna tuners. Withstands 
accidental high VSWR. great for 
antenna experimentation. 

• Built-in hang up and dipole center 
insulator. 

• Totally weatherproofed by encapsu¬ 
lation, silver plated SO-239 coax 
connector input, and brass terminal 
output. 


Balance your antenna, end radiation 
from coax, improve beam patterns, 
and lower receiving noise pick-up. 
Free literature upon request. 

Available at your dealer 
or order direct: 

ONLY $11.45 ppd. (specify ratio) 

K. E. ELECTRONICS 

130A North Sherman Avenue 
Corona. CA 91720 
Tel. No. (714) 734-3820 
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EXCITING NEW PRODUCTS 


RAP-200 


<** ■ om t A KMttL 

_ 


• «TH AW to MTCM 


A Complete Autopatch facility that requires only a repeater 
and a telephone line. Features include single-digit access/ 
disconnect, direct dialing from mobile or hand-held radios, 
adjustable amplifiers for transmitter and telephone audio, and 
tone-burst transponder for acknowledgement of patch dis¬ 
connect. 

RAP-200 P. C. Card 1199.50 

RAP POOR Rack Mount $249.50 


DATA TONE 
TO DIAL PULSE 
CONVERTER 


1*. *si 



The Data Tone to Dial Pulse converter Model DPC-221 pro¬ 
vides full compatibility between Touch-Tone* encoders and 
rotary dial-pulse telephone exchanges. Two separate outputs 
for the * and c digits provide remote control operation, and 
a cancel function permits the caller to automatically stop 
and reset the converter's dialing circuits. 

DPC 221 P. C. Board 1219.00 

DPC-221R Rack Mount $299.00 


MIGHTY MOS 



MIQHTV MOS 


Complete C-MOS keyer. versatile controls allow wide charac 
ter weight variations, speeds from 5- to 50-wpm plus volume 
and tone control. Solid state output switching transistors are 
compatible with both grid-block and solid-state transmitters. 
Unit also available in kit and wired p. c. board only versions 


MIGHTY MOS 
P. C. Card - Wired 
P. C. Card • Kit 


139.50 

$24.95 

(19.95 


TTP-1 


TTP-2 


UNIVERSAL TOUCH-TONE 
ENCODERS 

The Data Signal TTP Series of keyboard encoders is used to 
generate the standard 12 or 16 DTMF digits. The encoders 
provide fully automatic transmitter keying and feature a 
delayed Transmit Ready light, an interdigit timer, and a built- 
in audio monitor. Features also include all solid-state, crystal- 
controlled. digitally-synthesized tones and an optional internal 
mount Automatic Number Identifier (ANI). 

TTPl (12-digit) $59.00 

TTP-2 (16-digit) *69.00 

•Touch-Tone is a registered trade name of AT&T. 


RAP-400 


I I 

A mm 


* 

»- 

•- 

■ IPOTI* AUTU POCM * 


A complete Autopatch facility, similar to the RAP 200. that 
additionally provides for half or full-duplex operation and 
features built-in compression amplifiers plus a long-distance 
inhibit function on digits 1 and 0. 

RAP-400 $749.00 


SME 



SUB-MINIATURE 
TOUCH TONE ENCODERS 

MODEL SME — Smallest available Touch Tone Encoder. Thin, 
only .05" thick, keyboard mounts directly to front of hand¬ 
held portable, while sub-miniature tone module fits inside. 
This keyboard allows use of battery chargers. Price $34 50. 
with your choice of keyboards. 

DTM 



MODEL DTM — Completely self contained miniature encoder 
for hand-held portables. Only 5/16" thick. Three wire con¬ 
nection Automatic PTT keying optional. With your choice of 
keyboards Price: DTM - $49.50. DTM-PTT $59.50. 

DATA SIGNAL 

AND 

DIGITRAN KEYBOARDS 


Style A 


Style B 


Style C 


oooo 

OOOQ 

OOOO 



« 2%- 2" x 2 11/16- 2V4" x 2 11/16- 


Ask About Our Deluxe Receiver Preamplifier For HF & VHF 

and 

Send For Free New Catalog 



DATA SIGNAL, INC. 

2403 COMMERCE LANE 
ALBANY, GA. 31707, 912-883-4703 
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We have DenTron’s New MLA-1200 


m 



The MLA 1200 is a compact KW designed to fill the gap — 

between your barefoot transceiver or transmitter and a 
full power 2 KW amplifier. A single 8875 external-anode 
ceramic metal triode. (the same revolutionary tubes that 
power the MLA 25001 yields 1200 Watts PEP SSB and 
1000 Watts DC CW with as little as 70 Watts drive. (An 
automatic swamping circuit prevents damage to the final 
if more than 100 Watts drive is applied to the M LA 1 200.) 

There are scores of features common to both the MLA 
1200 and MLA 2500, like forced air cooling, all steel 
chassis construction with tight fitting black wrinkle fin MLA 12 qo S399 50 

ish cabinetry, a plug in PC board for metermg ALC. AC . 1200 S15950 DC -i 200 $199.50 
and mandatory warm up timing. The MLA 1200 is the 

same size as our Super Tuner (just 10" W x 6Y’ H x 10" D), and weighs only 10 pounds! Twin 
outboard power supplies are available for AC or DC operation, with the MLA 1200's low filament 
current drain characteristics allowing for standard 6 foot cabling between units. Both supplies 
are constructed of high quality, high current components, and are designed for a lifetime of 
trouble free operation. 

• 80 thru 10 metcis • AC or DC Outboard Power Supplies (AC 1200, 

• 1200 Watts PEP input on SSB DC 1200) 

• 1000 Watts DC input on CW. RTTY, or SSTV • EIMAC 8875 external-anode ceramic/metal triode 

• Forced Air Cooling System operating in grounded gild 



locmoni 


COMMUNICATIONS DIVISION 
1320 Grand Ave. San Marcos, CA. 
(714) 744-0728 92069 


TM 


MODEL KR50 

• SUPERLATIVE "FEEL" 

5 50 CRMS PADOLE FORCE 

• AUTOMATIC OR 
MANUAL WEIGHTING 

• OIT AND OAH MEMORIES 
WITH SEPARATE DEFEATS 

• STRAIGHT KEY OVERRIDE 
FOR QRS OR TUNE UP 

• GUARANTEED FOR LIFE 
BLARING PIVOTS 

A sparkling new keyer with a 
host ol exciting features. A 
powerful aid to cleaner, more 
articulate CW that is relaxing to 
use and a joy to copy. 

The paddle assembly will delight the CW purist 
as well as the recent graduale from a bug or 
hand hey The superlative feel" is attained by 
a magnetic return force, instantly adjustable to 
exactly the right touch for you 
Weighting, the ratio of dit and dah (bits) lengths 
to the spacing between them, is either automa 
tically or manually varied In the automatic posi¬ 
tion. it is programmed to lengthen the bits at slow 
speed for enhanced smoothness and decrease them 
as you advance the speed, for highest articulation 
Or. it can be adjusted to a constant value. 

The KR50 is versatile Dit and dah memories are 
provided for full iambic (squeeze) keying Either 
dit or dah or both, may be turned off for opera 
tion as a conventional type keyer Self completing 
characters at all times 

A convenient Straight key" is built in for QRS 
sending or tune up Also an internal side tone and 
115VAC. 12VDC operation is provided 
The KR50 is designed to have a permanent place 
in your shack for the years, perhaps decades, 
ahead An investment in the enjoyment of CW 

PRICE $110.00 



Paddle has unique principle 
with eieeliffit leel for rhyth 
mu CW Characters are self- 
completing Bit weighting n 
optimized fur normal speeds 
Manual key button ronve 
niently located lor hand 
sending Side tone signal 
Reed relay P ug-m circuit 
boards llSVAC or 6 to 14 
VOC HWD 2V-; X 41} X 
8‘Wl 2V» lbs 


KRl A 

this is the pjdd.'e mechanism 
u\ed In the KR50 Requires 6 
14 VDC for ad|ustablr electro 
magnetic paddle return forte 
Adjustable ontact spacing 
For iambic or con»en|ional 
keyers Straight key but 
ton Moused in an attractive 
"■etal case with rream front 
panel walnut vinyl lop S>;e 
2 X 4' X 6 . Wt ||fc lbs 

PRICE $35 00 


KR5A KR2A 

Similar to 1h» KR20A but the paddle used in the HR20A 
a thout monitor signal and Single paddle for non iambic 
AC power supply A great nevus Straight key'' button 
value For 6 14 VOC operation conveniently located, cream 
Size HWD 2" X 4' X 6' aluminum -asr with walnut 
Weight IV* lbs vinyl top S</f T X 4 X 6". 

PRICE $39 50 We '* h * ,b 

PRICE $17 00 


ASTRAL ELECTRONICS CORP. 
321 PENN. AVE. P.O. BOX 707 
LINDEN, NEW JERSEY 07036 
201 - 486-3365 

PRIME QUALITY 

TUBES • SEMICONDUCTORS • ICS • LID'S 

IF YOU DON'T SEE IT, SEND A SASE 
AND WE WILL QUOTE. 


40SI V4 SO 
40,'' I0'1 b0 

Mil *0 7)0 

'•Mi 

1 4007 sroo 

J S007 SZ 90 
I 10007 ISA 00 
S??« 74 SO 

• r t a to /0 

tb?S ) 00 
S»94 39 SO 

ki4M> A >0 
kJOO S SO 
OMMi k 60 
•W4 SI 00 
•0/7 «7 00 

• 177 49 SO 

•7 Jb 7100 

•9S0 S SO 
•SbO S 7 00 
*b« •/ SO 

M7F 739 00 
’ 404 0M«My 
Umi 1C hvi 
•400 to r so 
■'407 10 * SO 

'404 10 I bO 


•410 '0 1 SO 

/414 'Ob TO 

•’«?*> I0'7 SO 

410 '0 • SO 

«I7 '0 7 30 


n il TEIM-TEC.IHC. 

■ ■ srVKRVIUf, KNNFSSK 37862 

EXPORT 5715 LINCOIN Avf CHICAGO III M*46 


l ie*- Metric Converler With Each Ofder 


FREE CATALOG WITH ORDER 
WE PAY POSTAGE 

N J IICS *00 5*. SALES TAX MINIMUM $10 00 

SEND STAMP FOR FREE CATALOG 
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Frequency 

Counter 

$ 79 95 


CT-50 


65.3 70 WE5 


UTILIZES NEW MOS-LSI CIRCUITRY 


You've requested it, and now it's here* The CT-50 frequency 
counter kit has more features than counters selling for twice the 
price. Measuring frequency is now as easy as pushing a button, the 
CT-50 will automatically place the decimal point in all tnodes, giving 
you quick, reliable readings. Want to use the CT-50 mobile? No 
problem, it runs equally as well on 1 2 V dc as it does on 110 V ac. 
Want super accuracy? The CT 50 uses the popular TV color burst 
freq. of 3.579545 MHz for time base. Tap off a color TV with our 
adapter and get ultra accuracy — .001 ppml The CT-50 offers 
professional quality at the unheard of price of $79.95. Order yours 
todayl 

CT-50. 60 MHz counter kit. $79.95 

CT 50 WT, 60 MHz counter, wired and tested . 1 59.95 

CT-600, 600 MHz prescaler option for CT 50, add.29.95 


SPECIFICATIONS 

Sensitivity: less than 25 mv. 

Frequency range: 5 Hz to 60 MHz, typically 65 MHz 

Gatetime: 1 second, 1/10 second, with automatic decimal 

point positioning on both direct and prescale 

Display: 8 digit red LED .4" height 

Accuracy: 10 ppm, .001 ppm with TV time base* 

Input: BNC, 1 megohm direct, 50 Ohm with prescale option 
Power: 110 V ac 5 Warts or 12 V dc @> 1 Amp 
Size: Approx. 6" x 4" x 2”, high quality aluminum case 
Color burst adapter for 001 ppm accuracy available in 6 
weeks. 

CB 1. kit.$14.95 


CLOCK KIT 

6 digit 12/24 hour 


VIDEO TERMINAL 
KIT $149.95 


i l»C • rt*#i •■>»•••»•» «*«•» an AfcC 11 


Want a clock that 
looks good enough for your 
living room? Forget the com 
petitor's kludges and try ono of 
ours! Features: jumbo .4'' digits, 
Polaroid Ions filter, extruded aluminum 
case available in 5 colors, quality PC boards 
and super instructions. All parts areincluded.no 
extras to buy. Fully guaranteed. One to two hour, 
assombly time. Colors: silver, gold, black, bronzo. 
blue (specify). 

Clock kit. DC 5.$22.95 

Alarm clock, DC 8. 1 2 hr only.24.95 

Mobile clock, DC 7 .25.95 

Clock kit with 10 min ID timer, DC 10 . . 25.95 

Assembled and tested clocks available, add 

$ 10.00 


CHEAP CLOCK KIT $8.95 pc Board 

DC-4 Feature* Doe* not $2.95 

• 6 digit 4“ LED include board Transformer 

• t? or 24 format or transformer $1 49 


CAR 
CLOCK 
KIT $27.95 


11 . * Hm » % M ac m ot 

• a,..,.*., i .uta •• 

a»l.in*o4 llO'MMutt 

• 


AUTO OIMMIR 
12 SO 


600 MHz 
PRESCALER 




Extend the range of your 
counter to 600 MH/ Works with 
all counters. Loss than 150 mv 
sensitivity Specify 10 or “100 
Wired, rested. PS IB $59 95 

Kit. PS IB $44 95 


on ....... 2 meter 

30 watt p ower Amp 

The famous RE class C power 
amp now available mail order* Four 
Watts in for 30 Watts out. 2 in for 15 
out, 1 in for 8 out, incredible value, 
complete with all parts, instructions 
and details on T R relay Case not 
mcludod 

Complete Kit, PA 1 . . . $22.95 


CALENDAR ALARM CLOCK 

h«« every iMiwr one could ever rti lor 
Kit includes everything except rase, 
build it into well, station or even car* 
FEATURES 
• • 

• CeVniUr v>om "w <Ut • "t»ora Hutton 

• True 74 iiinr* Alat" • 1001 < 


5314 Clock 

$2.95 

LINEAR 

555 S 50 

REGULATOR 

78MG $149 

74SOO 

35 

556 

.75 

309k 

89 

74S112 

75 

566 

1.49 

309 H v 

99 

744 7 

79 

567 

1 49 

340K 12 

99 

7473 

35 

1458 

50 

7805 <7 

89 

7475 

50 

LED DRIVER 

7812 ^ 

89 

7490A 

55 

75491 

.50 

7815 *» 

89 

74143 

3 50 

75492 

50 

7818 

89 


TRANSISTORS 

MRF 238 30W VHF 
NPN 2N3904 type 
PNP 2N3906 type 
NPN Power Tati 40W 
PNP Power Tab40W 
FET MPF 102 type 
UJT 2N2646 type 
2N3055 NPN Power 


$1 1 95 
10/S1 00 
1&$1 00 
3/$1 00 
3/$ 1 00 
3 ' $2 00 
3/$2 00 
75 


DIODES 1KV.25A 


FND 359 75 

FND510 125 

DL 707 . 1.25 

HP 7 730 1 25 

Red Polaroid F liter 


741 OP AMP SPECIAL 

Factory prime mini dip with both 
Xerox and 741 part numbers 
10 for $2.00 


4.25" X 1 125' 


LED DISPLAYS 

0 


tarnsiti, tlrmriiiv 

P.0. Box 4072 Rochester NY 14610 
(716) 271-6487 


SOCKETS 

14 PIN S/SI 00 

16 PIN 5/$1 00 

24 PIN 2/S1 00 

40 PIN 3/$2 00 


TELEPHONE ORDERS 
WELCOME 


Satisfaction 
guaranteed or 
money re 
funded. 
COO. add 
$1.00. Orders 
under $10.00 
add $ 75 NV 
residents add 
7\ tax. 


mini-kits 



TONE DECODER KIT 

A complete tuna decode* on a ungla PC Bae«d 
Feelu*** 400 600) M/ ad|u»iablr haouancy 
rang*, voltage regulation, 567 1C Uaatui lor 
touch lone OaoMhng, tuna bull' detection, f SK 
demod. signaling and may olhvr uses Use 7 
tor 1? button touch ton* decoding Hum nn 5 
to 12 w>lt» 

Complete XIt. TO 1 V4 9*. 


0 


SUPER SNOOP AMPLIFIER 

A super-sensitive amplifiei which will pick up a 
pin drop at 15 feet! Great for monitoring 
baby's room or as a general purpose test 
amplifier. Full 2 wafts of output, runs on 6 to 
12 volts, uses any type of mike. Requires 8-45 
ohm speaker. 

Complete Kit, BN-9 .$4.95 


FM WIRELESS MIKE KIT 

Transmit up to 300' to any FM twoadcast radio, 
uses any type of mike. Runs on 3 to 9 V. Type 
FM-2 has added super sensitive mike preamp. 

FM 1 .$2.95 FM-2 .$4.95 


COLOR ORGAN/MUSIC LIGHTS 

See music come alive! 3 different lights flicker 
with music or voice. One light for lows, one for 
the mid-range and one for the highs. Each 
channel individually adjustable, and drives up 
to 300 watts. Great for parties, band music, 
nite clubs and more. 

Complete Kit. ML-1 .$7.95 


LED BLINKY KIT 

A greoi attention getter which alternately 
flashes 2 Jumbo LEDs. Use for name badges, 
buttons, or warning type panel lights. Runs on 
3 to 9 volts. 

Complete Kit .$2.95 


FERRITE BEADS 

with mfo and tpect 
1 S/SI 00 

6 hole Baiun Bead* 

57$ 1.00 


POWER SUPPLY KIT 

Comdii* t*«p*« 'adulated powe* u»ih>i> two 
vide* variable * 1b volt* at ZOO mA and *b volu 
at 1 Amp 60 mV load *agulal<on good filtering 
and will *i n Kit lm t> anttoirnar» Ha*|ui*« 
68 Vat t Amp and J8 to 30 VCT 
Com pitta K it. PS 31T $6 9b 


4 * 


SIREN KIT 

Produces upward and downward wail char¬ 
acteristic of police siren. 5 watts audio output. 
runs on 3-9 volts, uses 8-45 ohm speaker. 

Complete Kit. SM 3 .$2.95 


DECADE COUNTER PARTS 

Includes 7490A, 7475, 7447, LED readout, 
current limit resistors, and instructions on an 
easy to build low cost frequency counter. 

Kit of pans. DCU-1.$330 


More Details? CHECK-OFF Page 150 
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When the winter winds blow you need... 

TOWER 


n 

11 

u 



n 

H 


Superior Quality and 
Construction at a price 
you can afford. 

Tristao is a pioneer. Years of 
designing and manufacturing 
show in structural performance 
and practical pricing. Certified 
welded construction. sand¬ 
blasted surfaces; hot-dipped 
galvanized; heavy duty for ca¬ 
pacity, strength, safety. Send 
for FREE Catalog. 

Dealer Inquires always invited. 


Self-supporting 
or Guyed 


KI M TOWERS 

iwm 



CZ SERIES 

Sell supporting 38‘ to 84' lor most 
tn blind beams in 60 mph winds 
Equipped with heavy duty winch 

CTL SERIES 

Guyed crank up 18’ thru 105' lor tn band 
beams to 8sq It Takes COR HAM II 
and similar lofors. Complete installation 
packages available 



mast Master 


Self-supporting 
Rotating - Crank-up 




SUPER AND STANDARD 
MINI MASTS 

Suppoits 10 sq It antenna m 
50 mph winds. Sell suppniliny 
With winch and cable 
Models Irani 40* to 6/’ 

FULL LINE OF MINI MAST 
ACCESSORIES 

NEW EXCLUSIVE ROTOR BASE 

For standard CDE or others / 
including HAM II 
Entue mast is totaled / 
CUSTOM towns ,,om fl'uiml MM L 
BUTT TO YOUR & 

SPfCtFICATIONS Masts pi iced 1 

fiom SI98 bO 
AH ww «•fkaw/.Vi/i* on nsqimt 


1 

m 

i 

U, 

Itristao tower 

Division of Palmer Industries, Inc, 


415 E. 5th St. P.O. Box 115 
Hanford. CA 93230 / Ph. (209)582 9016 I 

Send me your complete catalog. ] 


Operators using *Drai$ and, Kenwood) 

Superior 8 Pole CW Selectivity for ffift • 

R 4. TR-4C, TR-4 Cw 


Finally! Superior 8-Pole CW Selectivity for 
Drake TR 4, TRAC, TR4 Cw 

iUt.eVJH.er to* Cun OHM More teMci.w front. CW Idler m xn 
TRtUrWdiOWNie t* emnOOHie 60*1 C» JVJ.1I >100 00 WirT 
eK morertwra hit >10 00 

At Last! Superior 8-Pole CW Selectivity for 
Kenwood TS-820 

MO Ml It 1 n M.l el e»a> «VJ H . It 47*, Mil m «Odb Cun OHM More MUM men 
•lenders* YCMC RpnM CW Idler Md. m VXJ Hr 1|7W M.l «• ferfb. end leOO M. It »00 Mf| 

« eodb c» Mom nooon 


*Dicsc crystal filters 
arc for you) 


■ WIItVWVM ■ w vtw ... .... 

MO M# It m H.| .) .... .V) M, I. 4 M H.I . BO.*. Co OHM Oo Omo im. ^ lltt(?rS 00013111 

TZFVFiin specially-treated high-Q crystals. 

600 Hz 6-Pole First-1 F Filter for Drake R 4C Sherwood engineering Inc. 

NneiM int tell ru* WMii«t| ( howwt i>or Nf. pin* ten *um 1 'H" ufdi inn rVflrs* A 

leek around IH rtnNkdM >ec o n d I* filter Murmur tfr* c Hence of irronf u^near urtnrMdini Qf- PI. /A 

snet z~ rr-.r rr^T .- i 1268 south o 9 den st. 

cieooj* tnoo s»on Denver. Colo. 80210 

125 Hz 8 Pole Second IF Filter for Drake RAC (303) 722-2257 

zrzzzs'jzz: ,i «„«i,na 

•dtert Put* wort rli m AGC toad Unttke with rutko ••«•■•*• ** tint t«fcjc*d tn 

OHM euttrd* Ver nou wen with en Mkg l-itet Ip imenirr i n t . rti pMtormenc* 

He* rprec.1, -to en x<n». finer oxkn of the n 4C Cl 1 n/9 1175 00 


Money back il not satisfied- 

Dealer Inquires Welcome wvt 



Rugged... compact (10"x17.5 "x4.5")... lightweight (17.5 lbs.) 


An extraordinary world of DX from 
your mobile station with the 

All Solid State Metron 1000 

No tuning or adjustment whatever over 
80,40,20,15 and 10 meters 

e For direct use with standard automobile battery/alternator 
e Base station with optional 13.6V power supply 
e Fully remote controlled 

• Suitable for use with any transceiver in the 100W class 

• Heatsink convector-cooled and thermostatically controlled 

• 8 power transistors of latest striplme RF linear devices 
rated for operation at infinite VSWR 

• Meets all applicable specifications 


Power input 
Power output 
Harmonics 
Drive level 


13 6V DC 1000W 
13 6V DC 600W PEP typical 
50dB all amateur bands 
60W PEP 50 ohms 


For further details, send for free informative brochure 

Dealer inquiries invited. 

MAGNUS 

ELECTRONICS CORPORATION 

5715 Lincoln Avenue. Chicago. Illinois 60659 
Phone (312) 334-1502 • Telex 253503 MAGNUS CGO 


More Details? CHECK-OFF Page 150 





















ION 78 ORLANDO HAMCATION 78 ORLANDO HAMCATION 78 ORLANDO HAMCATION 78 ORLANDO HAMCATION 78 ORLANDO HAMCATION 780aiff!!|lND0 HA 


OR LAC 



7 8 ORLANDO HAMCATION 78 ORLANDO HAMCATION 78 ORLANDO HAMCATION 78 

gfjw. Have you been thinking about a wonderful Florida vacation, to places 

. . f such as Disney World, Cypress Gardens, Sea World, the famous East and 

West coast beaches, and many of our other near by attractions???. . 

Sf . NOW, think about combining that vacation with one of the South’s 

iia greatest Hamfest . 

ORLANDO’S 
HAMCATION W 

and the 

FLORIDA STATE A R R L 
CONVENTION 

AT THE SHERATON'S TWIN TOWERS HOTEL & CONVENTION CENTER, ON S-435 
NEAR THE CROSSROADS OF THE FLORIDA TURNPIKE AND 1-4 INTERCHANGE. 

FEBRUARY 1718-19, 1978 


DOORS OPEN.*6PM FRI. the 17th (Swapfest area only), 

7AM SAT.the 18th, 8AM SUN. the 19th. 

ADMISSION, $3 Advance, $4 At the door. 
Ladies FREE, Children 14 and under FREE!!! 


X* 

x> 


THOSE ADMITTED FREE MUST BE IN THE COMPANY OF A REGISTERED TICKET HOLDER AT THE DOOR. 

• MANY DOOR AWARDS • 

GIGANTIC SWAPFEST AREA 


.v 

v & r \S* V 


25,000 SQ.FT. OF AIR CONDITIONED INDOOR COMFORT. 

SWAPFEST TABLES $5 PER TABLE PER DAY 

SATURDAY NIGHT BANQUET 




$8 per person —Great speaker lineup. ° 

RESERVE BANQUET TICKETS IN ADVANCE, LIMITED QUANITY AVAILABLE. 

FOR ADVANCE REGISTRATION, SWAPFEST AND BANQUET TICKETS 

SEND CHECK PAYABLE TO : THE ORLANDO AMATEUR RADIO CLUB,INC. 

HAMCATION CHAIRMAN, WB4HAK 
6 CAMELLIA DRIVE 
De BARY, FLORIDA 32713 

All advance ticket sales will be confirmed by return mail. Last postmark for advance sales will be Feb. 12th 1978. 

FOR SHERATON TWIN TOWERS HOTEL RESERVATIONS, WRITE DIRECTLY TO: 

The Sheraton Towers, 5780 Major Blvd. Orlando, Fla. 32805. Sing. $28, Doub. $36 per day. 

Call toll free 1-800-325-3535. Mention that you are attending Hamfest Convention. 

Sorry!!! City ordnance prohibits overnight camping (Rec. vehicles,etc.) on parking lots. 

1V01/MVH OdNVldO 8 L N0I1V0WVH OONV1UO 8 L NOI1VDIAIVH OONVIUO SL NOliVOIAIVH OONVTHO 8 L NO 
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2IFM 

and HF too .. 
SATELLITE 
HEADQUARTERS 


See Erickson Ilf jk 
for all your /'f** 
Amateur Radio \ \ 
needs! / 

WB9EBP, WB9JKT, 
WB9VIK serving you 
with... 

• Ameco • ASP • Atlas 

• Belden • Bird • CDE 

• CES* Collins • Cushcraft 

• Dentron • Drake • HAL 

• Hy-Gain • loom • KLM 

• Kenwood • Larsen • MFJ 

• Midland • Mosley • NPC 

• Newtronics • Nye 

• Regency • Shure • Swan 

• Standard • TPL • Tempo 
m• Ten-Tec* Wilson«Yaesu 


u- i an* i 

YL 



Hours: 9:30-9 Mon. & Thurs, 
9:30-5:30 Tues, Wed. & Fri. 

9-3 Sat. ^ 

ERICKSON 
COMMUNICATIONS 

5935 N. Milwaukee Ave 
Chicago, IL 60646 
(312) 631-5181 


lllMal ELECTRONICS 

Mini 
Counter 

60 MHz 

600 MHz ’ ", W 

twtth optional prescdvf) w W 

General Purpose Low Cost Counter Without the Sacrifice of Busk Performance 

"Check the features we have that some other low cost counters don't have " 

• All Metal Cabinet •Crystal Time Base •Completely Auto Decimal Point 

• 8 Digit 4 * LED Display • 115V or 1 2V Operation • Select.bie Gate Times (1 sec & 1 sec) - 

• Input Cable Included •Push Button Controls • State of the Art LSI Circuitry ORDER NOW 

• 12V Input Jack • Gate Light •Sensitivity < 10 MV Call Toll Free I 

1 800 828 7422 

7208 60 MHz Kit. $119.95 Assembled .... 169.95 _ 

7208A 600 MHz Kit .. $149.95 Assembled . . 199 95 ^ 

[IMS DAVIS ELECTRONICS 636 Sheridan Or . Tonawanda, NY 14150 716/874 5848 


;[ not COUNTER 

~ — 1 

|[&DO.7OR03| 

li£j 

1 



DIPOLE /ANTENNA CONNECTOR 


BUDWIG MFG. Co 


MVE-QUf * M Q I) dipole connector 
co«. SO 739 socket molded into 
(i««» filled pi»*t>c body lo accept 
co»e Pt 259 plug on leedlme Drip 
cep keep% roe. l.»lt ng\ dry ln%lruc 
lion* included Guerenieed At your 
dealer* or $1.95 po*tpaid. Com 
pen.on m*ule?nr* ?/$ 99 


I. PO Bo. 97M. Remone CA 92065 


See our HAM MART 
listings to find the 
Amateur Radio 
dealers nearest you. 


ALL-MODE VHF 
amplifiers 

FOR BASE STATION & REPEATER USE 



MODEL 

INPUT 

OUTPUT 

PRICE 

V70 | 

10 20W 

60-70W 

9298 

V71 

1 5W 

60 70W 

8329 

VI30 

2540W 

1T0 130W 

8389 

V131 

1 5W 

110 130W 

9419 

VI35 

5 TOW 

110 130W 

9419 

VI80 

10 15W 1 

180 200W 1 

9525 

Universal 19" Rack Mount 

825 


* 143 149 MHz No Tuning 

* AM - FM - CW - SSB 
6 Low Harmonics 

it Heavy Duty 

it No Power Supply Needed 

it Illuminated Panel Meter 

* + 13.5V/3 Amp Socket 


* 115 or 230V AC 
i.- 60dB Spurious 

* Fully Protected Output 
O Internal T/R Switch 

* U.S. Manufactured 

* 19" Rack Panel Option 

* Size 8-1/2 x 13 x 7" H 


Only two things are needed to put this power house on the air with your 
handy-talky or mobile transceiver: a two tool piece of coaxial cable and a 
115 or 230 volt AC outlet. That's all You do not need anything else The 
mobile transceiver can be powered directly from the accessory socket 
located In the rear panel of the RFPL amplifier It puts out + 13.5 volts at 3 
amperes. This is sutticient tor powering most 15 watt transceivers. 




DEALER INQUIRIES INVITED 


RF POWER LABS, INC. 


POWER 11013-11811, Place N£ • Kirkland Wash,nylon 98033 • Talapnona ,2061822 1251 • TELEX No 32 1042 

LABS 


More Details? CHECK-OFF Page 150 















I __ _ _ _ — — • No COO'S • ^o««9« om*n «w iu» inw 

V) M ■ ■ “C" X” Ht Bi I Bp * s *'* d cbMh Of MO • Catalog included with each order 

bVLLKI tLt%IEvllVl sr2x::2?*J-K. >o*—- 

P O BOX 19442 DALLAS TEXAS 75219 phone orders (zu/823 3Z4o> on mastercharge & visa 

Did Somebody Mention Parts? Well, Here Are Just A Few 
Of The Items We Have. All Parts Are Prime & Guaranteed! 


Fartign witon idd 10% (20% eirmaill 
Catalog included wilh mc*i order 
Outfit over $50 take 10% di«counl 


PHONE OROERS (214/823 3240) ON MASTERCHARGE & VISA 


160W NPN Darlingtonsl T , d mR\ 

P\C** P * 


HOUSE NO. 2N6283 TO-3 Power Transistors 
with Hie of over 5,000* 80V Vceo. Outlier 
forms MJ3001. 

Limited Qty.! - $1.00 


8 A Complimentary Darlington Power Transistors. 
MJ900 PNP. MJI00O NPN 90 Watts. Build high 
power audio amps. 

Buy a Pair for $3.00! 


MC1351P FM IF, Limiter, 
Discriminator & AF Pre-Amp 

14 PIN 1C. COMPLETE FM SOUND SUB SYSTEM USES MINIMUM 
EXTERNAL COMPONENTS. COMPLETE SPECS AND APPLICA 
TIONS INFORMATION 

House # - 5/$1.00 

dltJtfilJi ^UmiJn|LlpjlJpLipjLlp|LlmUr-jLYTLJr-|LJpUrjLlfTLl[ryJnLlrjLlpUpLir-JJf 


MULTICOLORED 26 CONDUCTOR 
Ribbon Cable No 28 wire 
with a woven binder for 
easy seperation. Super flex 
iblility* Compare our price* 
10' Roll $2.95 
50' Roll $9.95 


2N5590 PMOS 

RF POWER TRANSISTOR Counter Chips 

Just what you've been looking ££ Single digit pre settable up 
for 10 Watts with 135VDC [7 or down BCD counter with 
supply Frequencies to 300 r?J 1 segment decoded output 
MHZ Limited Ouantity' tj] Hover has internal latch. Re 

quires *12, & f24VDC Build 
counters, timers, etc Com 
plete specs. 24 Pin 1C 4 $5 00 


General 
Purpose NPN 

2N3569 Fairchild Vceo 60V 
Hfe to 300 800MW power, 

•poxy TO-5. Limited Qty' 

6 for $1.00 


MC1469R 

VOL TAGS REGULA TOR 1C 

Vrrvatilr bOOMa regulator n arliutl.itili' 
With a tinglf evternal rfirtlo* Itom 3 to 30 
volt* Provaiont lo* current lima and »• 
mole shutdown Complete H>rci end aoph 
cation notn nr tiKluilnl SI.25 »icli m 

IQ Sin i gtemtl ... NtP 

current* to 70 amp* _ 


Heatshrink 

Tubing 

SPECIAL A writ good mom 
ment ot 3/32". 1/8 3/16". 14 

and 7/16' healthrmfc tubing 1? 
6" length* tor 75 AlUftnt color* 

Jfpj pi P *[ M FTMT 


iTiiifiTififif. 


#30 Silver 
Plated 

Wirewrap wire with Ky 
nar • jacket. 4 colors 
available. 100 ft of each 
color. 

$4.95 1400 > 


<£Q QC It counters, timers, etc Com <£4 (400) 

vt>Q. aO _ plete specs 24 Pm 1C 4 S5 00 P;( ^ 1 

WE ALSO SELL A GROWING LINE 
OF QUALITY KITS. WE HAVE SHIPPED 1000 s! 




• PS-14 HIGH CURRENT REGULATED 
l- POWER SUPPLY KIT 


12V @ 15AC0NTINU0US 


rIw. >». a VihiiIm 

A4|H.i <Mr C«H» 
I -** I 


$39.95 


-iun u n u ri u ri u r 

•r a if c ij fi y r. tf -.1 


MK-05 MINI MOBILE CLOCK 

The vnallett «ml l»tl prw.ril '"iHhlr i kuk kit w l'«e me* 
krt Designed lo be 4 mdMle clock Itom |he ipuund up 
There hH hf«n no compromise cm duality 
FEATURES 

* Quart/ crystal timeliate 

* Toned & /ere* nwu t* tunvolUgr protection 

* Mjqmlird 15“. 6 * 1 *'J *1 LLD readout 

’ Complete Witt* presettable 74 l»r alarm 

* 9 14 VDC t* 40 to 50 me 

* Readout* can lie *uppre*s*»l 

* EASY. QUICK ASSEMBLY 

* All component* reiiuurd included I you tupply »he 

HHiAn) __ 

* Top rjualrtv dfillefl and platrd PC Iroant* m 

Clock board 2 6" » 2" —■■ 

Readout board 2 3/8" ■ 75" 


POWER SUPPLY ACCESSORIES 
Oualily 3V." Motert lor PS 14 10 25A. 0 15 VDCI 
Individually Packaged Not Surplu* SI? 50/%et 

OVERVOLTAGE PROTECTION KIT 

• >... it -- . t irtsuMii* •' lor y«MH extremivr »f|ui|»ment 

. hi t (i|t nlpisl.ililr from 3 to JO volts Ovr*rvolt44p* 

t v t.i-. , 25A iiJH uni -.rn»rt% iht* ouiput lo protect 
,, .. . tit ... t*. ust>d of’ units that J»e tuvfd Di 

• fly .If |t it lit* W»tll PS 17 and PS 14 All elrt Iron 

• n ii . il 0*fUi’il ,hm 1 (ii.itiMl PC ImkkiI (Om 1«*» OVP 1 i 


ZENER Special!' 

ALL UNITS PRIMEI 
Overstocked on these units: 

IN3030 !W 27 volt El 

House no %W 5.4V r J 

House no. 4W 12.6V 

9 for $1.00 (Same type) 


HJSXSii 


Wideband AMP 
1C, High Gain 

lOOKhz to over 20Mhz. Good m 
lor IF’s and low frequency EL 
Complete Specs' ft 

CA3011 50 $ each 


Quad Matched 
Diodes 

Four closely matched 1N914 type 
diodes for balanced bridge or 
modulator circuits. _ . 


BULLET LUCKY NUMBER* Starting neat rtiue 4 
nurrilM-i will be Ittted m our ad that courumnd* to 4 
numtrer on one of our catalog* Tba numlert t* 
yworlh $100' Watch !m the uncial numbw on your 
Bullej Catalog 


Till ritit 


MINI GRANDFATHER CLOCK KIT 

Jirtt m cjtir you haw wml th* I ail »ra month* in 
Siberia, vw wil* tvll you one moi« time that 
BULLET ho* Uw ONLY Complittrly flee norm 
Gr4ndfjllier Clock Kil in the world that hat all 
the lielow Idled leaturet The luggetl problem 
we have 1 * to fry and detente how unique and 
tMonaimq lhi» clock really 1*1 The Swinging 
LEO Pendulum and Matching Trek lock tound 
are available only on ouf clock. In addition 
the electronic chime note* each hour lie 3 timet 
tor 3 o'clock I Hnuted in die opliooal SOLID 
HARDWOOO CASE, the unit make* a tieeutilul 
aitditmn 10 any room at well at a treat 9*»l 

* V’ 4 digil LEO readout 

* Adiutlatrle Tone & Duration on Chime 

* AM/PM indicator 

* Simulated twmgmg pendulum u*et LEOS 

* All CMOS comtruction 

* Ail electronic*, twitch#* and liamlormet me. 

* Oualily plated PC board* (21 6.5" « 4 S" 

MG-01 $39.95 

BEAUTIFUL SOLID HARDWOOO CASE FOR 
MG-01 C.ne i» Cut. grooved and bnithed lo< 
clock Inclmle* Rubv (»oni (tiler Ouick e«iy 

attembiy reciuiret only 4 tcrew* linclmhrdl $19 95 
CHRISTMAS/HOLIDAY SPECIAL Buy »< 
MG-01 41 regular price end gel the cate lor a 
low $17 95 Your total co*1 $52 90 Good till 
1/31/78 


ItJT4.tififi.fifi 


$H2J>5 




l/A Or, CLOCK HALE V/T.4 « AHW/HOMK CLOCK KH 

Nothing alt# to buy I 
Can be panel mounted 
Great lor Van* fli RVV 

We detigned Ihh lo be a SUPER CLOCK 
with ALL the feature* you want. Quality 
double tided PC board* make attembly 

eaty. Mobile (12VDC) or home (12VAC) ™ " 


• Large H" LED Readout 

• AM/PM Indication 

• 28/30/31 day calandar 
drtplay* automatically or 
manually 

• Drvpiay can be dimmed 
or blanked 

• F lathing Colon count* 
the tecoodt 


* Intergal Timebaut i« 
ad|u*lable 

* Presettable Alarm with 
Snooze Feature. 

• Norte and voltage pro 
taction circuit* 

• Single Iron! mounted 
rotary twitch telecti all 
function* 


Additional Option* 

24 hour lormat. Add $2 
12VAC XFMR tor 110 operation 

add $1.75 

$21.50 tiff 
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GEL-SEL” POWER PAK 

Rechargeablel Perfect for 
back-up power for comput- 
J ers > alarms, and more, 
-^2^ Sealed, spill-proof, leak- 
proof. Better than NI-CADS, 
recharges to 100% capac- 
ity. Compact, only 4" x 
-tP ^ 1" x 2", stack ’em in ser- 

ies or parallel. Lead or 
lead/antimony gel (sorry, 

fi V no c h° oe * n ®)- 

/ ° v wt. 16 ozs, n 1 

1000 M I LS No. 12H 4088 


? ■ -J TT 


iSAMlftS] 


n 


StlfmmML 


-POLY PAKS “CHIPS” 

4# AWAY 1C PRICES! 

“ Order Cat. No. 12H4048 and Type No. 
Typo Sate 

n ICM7205 Stopwatch .$14.95 

□ AY3-85O0-1 Six TV Games . 9.95 

U MMB330 4«/ 2 Digit DVM . 4.9S 

□ 80380 Volt Control Osc . 4.95 

□ KR2376 Encoder ROM BCD .... 6.95 

□ 9SH90DC 350 MHz Prescaler . 8.88 

□ MC144lO Touch Tone Encoder . . 9.95 

["I MK2002P Char. Gen. (2513 equal) 3.SS 

D 7207A/7208 Frequency Counter, pair 29.95 

S ICM7 107 3*/a Digit DPM .12.50 

MM531S Alarm Clock. 2.95 

G 0O0OA Microprocessor.14.95 

□ 1702A Erasable PROM . 4.95 

□ 2708 8K EPROM .22.80 

IK RAM . 1.39 


to buy. Wt. 4 lbs. 

Cat. No. Volts 
O 112H3854 5 2 for 

□ I12H3857 12 $15.93 

□ 12H30S8 15 


STEREO TO QUAD ADAPTOR 

t>\ Derives quad sound from I seconds. Gives the feel of 

fttt Cat,. Wo. stereo. Works with all mod- I a liv * performance. No 

6.1 iaHMi0 “*■ *“ hook. «p i»i E"o,;r.";"pu.i nD 4Rci 

WESTINGHOUSE $ 2.95 ’ 2V * * 


□ MMS31S 
Q 0O0OA 

□ 1702A 

□ 2708 

□ 2102-1 


□ 3 AMPS 

a i Ideal for CB's, Ham rigs, 

SIR >«»4 tape decks & morel Modem 
cabinet, 5 x 4Va x 2V»*. 
n A AMPS With on/oR switch. LED 

LJ 9 MlViro lamp, built-in circuit break- 

MQ QC er. 116 VAC 60 Hz, Wt. 
* IWi%7U 6 lbs. Cat. No. l2H3452 

• Completely • 12 VDC @ 3 Amps output 
wired • Regulated, continuous duty 





TEST 'EM YOURSELF ’N SAVE! 


mm 


>// UNTESTED.. 


We bot 2 tons of 2. 4, 10 
and 26 amp full wave 
bridges. How good, we don’t 
know. Untested and hobby. 
Wt. 9 ozs. No. 12W4022 


BARREL KIT #35 
NEON LAMPS 


BARREL KIT #225 
SOUND TRIGGERS 

3 
$ 


100% metal film resis¬ 
tors. Long leads. 12H3413 


BARREL KIT #126 
UPRIGHT ELECTROS 

40 for 

$1.98 -W* 

Jmf to 300mf in mixture 
of voltages. tn0% marked 
.’n good. 12H3226 




Includes: Va. V *, Vi. 1. 2 
watters, carbon. 8 oz 
100 % good. 12H3054 


BARREL KIT #71 
CAPACITOR SPECIAf 


lOO pcs 


Itn T 


micas, moldeds, piastiCB, 
ceramics, discs, etc. Nifty 

100 %good Cat.NoK^H27 38 


BARREL KIT #127 
AXIAL ELECT ROS 

$1.98 

Asst, capacities and 
voltages. Ca*. No.l2H1227 


marked only. Long lends 

Cat. 12R2598 100% goo< 


Marked and unmarked V». 
Vi. 2 watts. N*12rtft428 


100% good 


Term*: Add postage Rated: net 30 f 

Phono : Wakefield, Mass. (617) 245-3829 i n 
Retail: 16-18 Del Carmine St.. Wakefield, 1 1 

POLY PAKS 

P.O. SOX 942 H UYNNFIELD, MA. 01940 


^)Poiy Paks Inc.® Wakefield, Mass., U.S.A. 1977 

112 S3 december 1977 


MINIMUM ORDER — $6.00 

More Details? CHECK-OFF Page 150 
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RATES Non-commercial ads 10<t per 
word; commercial ads 60c per word both 
payable in advance. No cash discounts or 
agency commissions allowed. 

HAMFESTS Sponsored by non-profit 
organizations receive one free Flea Market 
ad (subject to our editing). Repeat inser¬ 
tions of hamfest ads pay the non¬ 
commercial rate. 

COPY No special layout or ar¬ 
rangements available. Material should be 
typewritten or clearly printed (not all 
capitals) and must include full name and 
address. We reserve the right to reject un¬ 
suitable copy. Ham Radio cannot check 
each advertiser and thus cannot be held 
responsible for claims made. Liability for 
correctness of material limited to cor¬ 
rected ad in next available issue 

DEADLINE 15th of second preceding 
month. 

SEND MATERIAL TO: Flea Market, Ham 
Radio, Greenville, N.H. 03048. 


MOBILE IGNITION SHIELDING provides more range 
with no noise. Available most engines. Many other sup¬ 
pression accessories. Literature, Estes Engineering, 930 
Marine Dr., Port Angeles, WA 93862. 


YAESU EQUIPMENT OWNERS — Present or Prospec 
tive — Join the six-year-old, 2500 member, 42-country, 
International Fox-Tango Club. Members receive valuable 
monthly Newsletter, money-saving purchasing service, 
technical committee consultation, free ads, FT net, 
more. Back issues of Newsletter available from 1972. To 
join, send $5 for calendar year (includes all 1977 issues 
of Newsletter) or $1 creditable towards dues, for com¬ 
plete information and sample Newsletter. Milton 
Lowens, WA2AOQ/N4ML, 248 Lake Dora Drive, W. Palm 
Beach, FI. 33411. 


QRP TRANSMATCH with Preamp for HW7 Ten-Tec. 
Send stamp for details to Peter Meacham Associates, 19 
Lorreta Road, Waltham, Mass. 02154. 


WANTED — Manual for Panoramic Electronics Model 
SPA-4a Spectrum Analyzer — Judson Snyder, K2CBA, 
Petersburg, N.Y. 12138. 


CANADIANS 1,000,000 surplus parts. Bargains 
galore. Free catalog. Etco-HR. Box 741, Montreal, 
H3c 2v2. 


Foreign Subscription Agents 
for Ham Radio Magazine 

Ham Radio Austria 

Karin Ueber 

Postfach 2454 

D-7850 Loerrach 

Wast Germany 

Ham Radio Holland 

MRL Ectronlcs 

Postbus 88 

NL-2204 Delft 

Holland 

Ham Radio Belgium 
Stereohouse 
Brusselseateenweg 416 

B-9218 Gem 

Belgium 

Ham Radio Italy 

STE, VlaManiago 15 

1 201 34 Milano 

Italy 

Ham Radio Canada 

Box 114, Goderich 

Ontario, Canada N7A 3Y5 

Ham Radio Europe 

Box 444 

S-194 04 Upplands Vasby 
Sweden 

Ham Radio Switzerland 

Karin Ueber 

Postfach 2454 

D-7850 Loerrach 

West Germany 

Ham Radio France 

Christiana Michel 

F-89117 Parly 

France 

Ham Radio UK 

P.O Box 63, Harrow 
Middlesex HA36HS, 

England 

Ham Radio Germany 

Karin Ueber 

Postfach 2454 

D-7B5GLoerrach 

West Germany 

Holland Radio 

143Greenway 

Greenside, Johannesburg 
Republic of South Africa 


PORTA PAK the accessory that makes your mobile real¬ 
ly portable. $67.50 and $88.00. Dealer inquires in¬ 
vited. P.O. Box 67, Somers, Wise. 53171. 


TRAVEL PAK QSL KIT — Send call and 25*; receive your 
call sample kit in return. Samco, Box 203, Wynantskill, 
N.Y. 12198. 


MERRY XMAS and HAPPY NEW YEAR from W0CVU. 
Now Using: KENWOOD TS-820S, DRAKE L-4B and 
TELREX Xmas Tree. 


MULTIBAND INVERTED VEE 80-10m. Shorter than 75m 
“V” G5RV plans $1. WB3EZH, 229 Noble, Souderton, PA. 
18964. 


QSL — BROWNIE W3CJI — 3035B Lehigh, Allentown, 
Pa. 18103. Samples with cut catalog 50*. 


VHF ENGINEERING COMPANY REPEATER 35 watt 
Power Amplifier. North Shore Technology Diiplexer 
Power Supply All in one package — Operating Xtals for 
31-91. Ozone Amateur Radio Club, P.O. Box 553, Slidell, 
LA 70459. _ 

NATIONAL NC-183 General Coverage receiver complete 
with manual. Poor condition as is $40. Steven Terhaar, 
WA0PXQ, 650 Beech, Moorhead, MN. 56560. 

FOR SALE, Brand new boxed advance coax relays. 6,12, 
24, 100VDC. 117VAC. $15.00 with aux. contacts. $12.00 
each without. Antique R.R. Sounders (new) $50.00 each 
— have three. Add $1.00 shipping. James Gysan W1VYB, 
53 Lothrop Street, Beverly, Mass. 01915. 


SELL: ROBOT 70A monitor, 61 viewfinder, 80A camera 
with 25mm 1.4 lens, 8- and 15-foot camera cables. 
Original cartons and instruction books. Recently factory 
calibrated. $500. Gordon Buckner, WfBVZK, Box 721, 
Marshall, MO. 65340. 

MOTOROLA HT220, HT200, and Pageboy service and 
modifications performed at reasonable rates. WA4FRV 
(804) 320-4439, evenings. 


AUTHORIZED DEALER for Dentron, KLM, Larsen, Bear¬ 
cat, etc., Big Catalog 201-962-4695 Narwid Electronics, 
61 Bellot Road, Ringwood, N.J. 07456. 


RECONDITIONED TEST EQUIPMENT for sale. Catalog 
$.50. Walter, 2697 Nickel, San Pablo, Ca. 94806. 


PERSONALIZED CODE TAPES Specify: Speed (5-99 
WPM), Content (Letters, or Punctuation and Numbers, or 
Both). 60 minutes for $4.00. TRICOMM, P.O. Box 5036, 
Aloha, OR 97005. _ 

VERY in-t»r-est-lng! Next 4 issues $1. “The Ham Trader”, 
2435 Fruitville, Sarasota, FL 33577. 


0 & V RADIO PARTS — variable & trimmer capacitors, 
chokes, Miniductors, stocked for immediate shipment. 
First class stamp for flyer — 12805 W. Sarle Rd., R#2, 
Freeland, Michigan 48623. 


REGENCY: HR2A with SYN II, Synthesizer, P-107 Power 
Supply, all $180.00: in mint condition. C. P. Gibson, 101 
N. Henniger, Leitchfield, Kentucky 42754. 


CASH for your clean ham gear. Beacon Communications 
— used equipment specialists, 879 Beacon St., Boston, 
Mass. 02215.617-267-1975. 


BECKMAN/BERKELEY Counter manuals. Most models, 
$5.00 each postpaid. 51J4; $425.00, 618T3; $1,990.00. 
W9AMZ, 2009 Hopi, Mont Prospect, IL. 60056. 


HAM RADIO HORIZONS, a super new magazine for the 
Beginner, the Novice and anyone interested in Amateur 
Radio ... What it’s all about, How to get started, The fun 
of ham radio. It’s all here and just $10.00 per year. 
HURRY! HURRY! Ham Radio HORIZONS, Greenville, NH 
03048. _ 

FOR SALE: Send long, stamped SASE for list of Radio 
and Optical parts. Fred Redburn, 3300 Hobbs #127, 
Amarillo, Texas 79106. 806-352-2443. 


TELETYPE FOR SALE: Model 28ASR's, KSR’s, typing 
reports, and TD’s. New and used parts available in¬ 
cluding cabinets, tables, mod kits, gears and gearshifts. 
Paper, ribbons, and supplies. Some 8-level Model 33 and 
35 equipment available. SendSASE for complete list and 
prices. K9WJB, Lawrence R. Pfleger, 2141 N. 52nd St., 
Milwaukee, Wl 53208. 


BUY-SELL-TRADE. Write for free mailer. Give name, ad¬ 
dress and call letters. Complete stock of major brands 
new and reconditioned equipment. Call for best deals. 
We buy Collins, Drake, Swan etc. SSB & FM. Associated 
Radio, 8012 Conser Overland Park, Kansas 66204. 


LETS TRADE. I have new HORNET ANTENNAS. 6-10-15 
& 20 meter beams; 10 to 80 element 2-meter antenna 
systems; stacking kits, antenna hardware, etc. I need 
good clean transmitters, receivers, transceivers, test 
equipment. Jack W5AJZ, Box 880, Duncan, OK 73533. 


r. 


Thumbwheel Switch, 
0-9, BCD encoded, 4 
sections. Size app. 1" 
x 3", factory new. 
Quan. limited. 

$5.50 ea. ppd. 




Wire-Wrap Prototype 
Board. Factory new — 
never wired. Assorted 
sockets. Some 8 pin — 14 
pin — 16 pin — 24 pin. 
Our choice: Boards with 10 
to 30 sockets $12.50 ea. 
Boards with 30 to 55 
sockets $18.00 ea. ppd. 


Matching wire wrap 86 pin edge connec¬ 
tor while supply lasts $2.50 ea. ppd. 

4P0T Relay, 12VDC coil, Potter 
Brumfield, 5 amp contacts, fac¬ 
tory new of course, a beauty 

$1.90 ea. 



Mini-Toggle Switches, factory 
new and complete with ait hard¬ 
ware. SPST 90c ea. ppd. 

Jumbo LEDs. .2 inch diameter. Color- 
Red. Prime factory units. Not seconds or 
retests. 20c ea. ppd. 

2" Square Speaker. 8 ohms. 
Mounting holes in the corners. 

Very nice unit and easy to mount. 

$1.00 ea. ppd. 




6 toot AC Line Cords. 2 conductor heavy 
duty. Color white. 40c ea. ppd. 


1/16" Copper Clad PC Board Material 
3"x3" - 2 for 25c: 3"x6" - 
30c ea.; 6"x6" — 75c ea. 



18 pin Solder Tail, 1C Socket 
— for that memory chip. 

28c ea. ppd. 


Ceramic Disc Capacitors all new full 
leads .004 @ 1000 volts; .1 @ 12 volts; 
.02 @ 100 volts; .001 @ 100 volts; .05 
@ 100 volts; Your choice 20 for $1.00 


2-1/4" Round Speaker. 8 ohms / fSa \ 
— .3 watts. Factory new of ff 0 J 
course. $1.00 ea. ppd. 

Resistor Assortment. All new FULL 
leads. Color coded. Some 1/8 - 1/4 - 
1/2 wait. 100/$3.00 ppd. 

88 mHy unpotted toroids 5 for $3.50 
2N3391A NPN plastic transistors 7c ea. 

1N4148 diodes — cut and 
formed leads 100/$1.10 

Wire Wrap Sockets 

8 pin.22 ea. 

14 pin.28 ea. 

16 pin.35 ea. 

24 pin.70 ea. 

8.0000 MHz Crystal — 

HC6 holder 3.50 ea. 

1000 volt PIV 2 amp diodes . 10 ea 


ALL ITEMS PPD USA 
SEND STAMP FOR LIST OF BARGAINS 
PA RESIDENTS ADD 6% SALES TAX 
FONE 412-863-7006 



u//Electronics 


12690 ROUTE 30 
NORTH HUNTINGDON, PA. 1S642 


More Details? CHECK-OFF Page 150 
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250 MHz... ONLY $129 95 


STOP! Don’t order that counter 
kit until you see what EEB has come 
up with. 

The NEW B & K 1827, 30 MHz 
counter (assembled and tested), a 
famous pre-scaler kit, hardware and 
complete instructions to result in 
250 MHz Counter. ALL FOR $129.95 
postpaid! 



Model 1827 

• 30 MHz reading guaranteed. 50 MHz typical 

• Full 6-digit display with range switch allows 
8-digit accuracy. 

• 1Hz resolution — even at 30 MHz and beyond. 

• Completely portable for use anywhere. 

• Exclusive battery saver features auto-shutoff of 
display to reduce battery dram 

• Operates on AA size batteries, AC with optional 
charger/adapter or 12V0C with optional power 
cord/adapter. 

• SPECS 

FREQUENCY CHARACTERISTICS 
Range 100Hz to 30 MHz (guaranteed); 50 MHz 
typical. Accuracy: ± 1 count. Resolution: 1 
PPM of a 6 digit scale. 

INPUT CHARACTERISTICS 
Impedance 10 Ki> minimum. Connector: RCA 
Phono Smewave Sensitivity: lOOmV RMS; 200 
kHz 30MHz 200mV RMS; 100Hz 200kHz 
INTERNAL TIME BASE CHARACTERISTICS 
(25* C). 

Frequency and Type: 4.0MHz crystal oscillator. 
Setabihty: ±0.25 PPM (± 1 Hz). Temperature 
Stability Better than ±0.001°o (l.e. ± 10 
PPM) from 0-50*C ambient. 

Model 1827 only $119.95 

Prescaler Kit 22.50 

Misc. & Instructions 12.50 

$154.95 

YOU PAY ONLY S129.95 

AC Charger and NICADS $31.00 

Test Antenna (BNC) $4.00 



*1 *!• I 


A Serviceman’s Small Oscilloscope 
with Big, Big Performance and a 
Low, Low Price. The Model MS-15 
by Non-Linear Systems, Inc. 

FEATURES 

• 15 megahertz bandwidth 

• External and internal trigger. 

• Time Base — 0.1 microseconds to 0.5 Sec/div 

21 settings. 

• Battery or line operation. 

• Size 2.7"H x 6.4"W x 7.5"D 

• Automatic and line sync modes 

• Power consumption less than 15W 

• Vertical Gain • 0.01 to 50 volts/div 12 settings. 

• Weight is only 3 pounds. 

289.00 _ 


iTv 


EEB DOES, and here's why . . . 

• We pay the AIR FREIGHT on all 
prepaid or credit card orders. 

• Call our order desk collect: 
703-938-3511. 

• We stock in depth: Bird 43 
Thrulme, All Table 1 elements, 
CC-1 & EC-1 cases 


$ 120.00 


AUTHORIZED BIRD DISTRIBUTOR 

—^ All Prepaid & Charge Orders ^ 

Shipped NO CHARGE To You 
v Sales tax 4% to Virginia residents only 


ELECTROf 



flea market 


SELLING 120 Hz sharpest CW filter for TS-820 New 
$95 Yamada. Box 272, FPO. Seattle 98761 

FREE Catalog Solar Cells. Nicads, Kits, Calculators. 
Digital Watch Modules. Ultrasonics, Strobes. LEDS. 
Transistors. IC s. Unique Components Chaney's. Box 
27038. Denver. Colo 80227 

TELETYPE EQUIPMENT for beginners and experienced 
operators RTTY machines, parts, supplies Beginner s 
special Model 15 Printer and demodulator $139 00 
Dozen black ribbons $6 50. case 40 rolls 11/16 pert tape 
$17 50 FOB Atlantic Surplus Sales. 3730 Nautilus Ave . 
Brooklyn. N Y 11224 Tel (212)372-0349 

KEYER Micro TO MKII PC boards, parts K3CU(W). 5414 
Old Branch. Washington. DC 20031 

MOBILE BONDING STRAPS under 50c each Literature 
Estes Engineering. 930 Marine Drive. Port Angeles. 
Wash 98362 

COLLINS CW Filter. 300Hz bandwidth X455KF3O0 For 
use in 75S3. 75S3B and 75A4 receivers See Sept. 1975 
H R for article $60 00 postpaid W1EBC. Gary Firtick 40 
Pilgrim Trail. Woodbury. CT 06798 

FERRITE BEADS w/specilication and application sheet - 
10/Si 00 Assorted PC pots - S/S 1 00 Miniature mica trim¬ 
mers. 3-40 pf S/Si 00 Postpaid Includes latest catalog 
Stamp for catalog alone CPO Surplus. Box 189. Brain¬ 
tree MA 02184 

THE “CADILLAC' of OSL's! New' Samples $1 00 
(Refundable) — MAC'S SHACK Box #1171 D; Garland. 
Texas 75040 

CASH lor any Collins unit. 618T, 490T. modules, parts, 
accessories Air Ground Electronics. P O Box 416. Kear 
ny. NJ 07032 

TELETYPEWRITER PARTS, gears, manuals, supplies, 
tools, toroids SASE list Typetronics. Box 8873. Ft 
Lauderdale. FL. 33310 N4TT Buy parts, late machines 

EXCLUSIVELY HAM TELETYPE 23rd year RTTY Journal, 
articles, news DX. VHF. classified ads Sample 35c 
S3 50 per year 1155 Arden Drive. Encinitas. Calif 92024 

FIGHT TVI with the RSO Low Pass Filter For brochure 
write Taylor Communications Manufacturing Company. 
Box 126. Agincourt. Ontario. Canada MIS 3B4 

RUBBER STAMP. name/cail/QTH $2 50 ppd (CA 
residents add tax) LWM Press. Box 22161. San Diego. 
CA 92122 

COMPUTER HOBBYISTS - Classified advertising 
newsletter Ads. New Products, etc Every 3 wks — 
Since Jan 76 $3 75/year Free Sample ON LINE. 24695 
Santa Cruz Hwy . Los Gatos. CA 95030 

FOR SALE: Cleaning our garage and store room Many 
choice items SASE for large list W9ZPP 2824 Forest 
Ave . Evansville. Ind 47712 

FOR SALE: GE TPL rear mount 80 watt RE73 130 150 
MHz 2-freq transceivers No accessories $40 each 
W9ZPP 2824 Forest Ave . Evansville. Ind. 47712 

TRANSFORMER Brand new with application note 115V 
Primary. Dual Secondaries each 18 VCT at 4 amperes 
$24 00 NY Residents add 8% Tax Inquiries Invited 
Classical Electrodynamic Labs. PO Box 190. Jackson 
Heights. NY 11372 

WANTED: HRO dial w/drive. 455 kHz SSB. CW litters 
Thurtell. Rte it. Paw Paw. Ml 49079 

TOROID CORES' 20 for $6 00 Various sizes SASE 
Catalog OK Electronics. Box 291. Onalaska. Wl 54650 

WANTED: 40 Channel SSB/AM CB Transceiver with 
Antenna. ATLAS 180/210/215X TRADE or SELL New 
Television Camera with Zoom lens. SLR viewfinder. 2 1 
interlace. OR HW 2021 Handylalky 2M transceiver 
W6DOM 6017 Majorca Cl . San Jose. Cali! 95120 (408) 
9970132 

OLD TELEPHONE WANTED. Handheld upright with or 
without dial Also Old spring suspended mike & Old Key 
Del Popwell. K4NBN. Box 23413. Jacksonville. Fla 
32217 

OSL FORWARDING SERVICE — 30 cards per dollar 
Write OSL Express. 30 Lockwood Lane. West Chester. 
PA 19380 



JAN QUARTZ CRYSTALS 

for 

• CB Synthesized • CB Standard 
• General Communications 

• Industry • Two-Meter 

• Monitor • Scanners 

• Marine VHF • Amateur Bands 

Dependable USA Mfg. for 

• Frequency Control 

• Frequency Stability 

• High Performance 

Wr>re or phono tor more trend» Send Uf tor our imiosi cefefog 

PW 2400 Crystal Drive 

Ft. Myers. Florida 33901 
SS all Phones (813) 936-2397 


IF WE WERE YOU 


Q) 


the indispensable BIRD 43 
THRULINE®* WATTMETER 

I’D BUY FROM US 

YOUR INQUIRY OR ORDER WILL 
GET OUR PROMPT ATTENTION 

AUTHORIZED DISTRIBUTOR 

WEBSTER COMMUNICATIONS 

115 BELLARMINE 
ROCHESTER, Ml 48063 
CALL TOLL FREE 
800 521-2333 
MICHIGAN 313-3750420 
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ELECTRONIC PARTS — Service supplies Talk to me' 
Free list — Tommy. WD4EKJ. Comm-Tech. 104 North 
Third Street. Richmond. Kentucky 


More Details? CHECK-OFF Page 150 
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SOLDERTAIL STANOARO (GOLD) 
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• Battery Operated (Sue C) 

• Weighs ONLY 11 Ounces 

• Wraps 30 AWG Wire onto 
Standard OiP Sockets i 025 mcft! 

i Complete wrtti Omit <r\ M and sleeve 


WIRE-WRAP KIT — WK-2-W 

WRAP • STRIP • UNWRAP ® 

• Tool lor 30 AWG Wire 

• Roi of SO ft Wh*e or Blue 30 AWG Wire ? 

• SO pcs each t 2 3 A * lengths — 
pre stripped wife 

$11.95 


„ ^ WIRE WRAP TOOL WSU-30 

_ WRAP • tTWP • UNWRAP -1116 

WIRE WRAP WIRE — 30 AWG 

2511 mm Si 25 »R $1 95 lOOtl S2 95 lOOOrt S15 00 
SPECIFY COLOR — White Yellow Red Green Blue Black 


WIRE OISPENSER - WO 30 

• 50 ft roll 30 AWG KYNAR win wrap wire $3.45 ea. 

• Cuts wire to desired length 

• Strips 1 oi msuiaton Specify — Blue YeXow White Red 


REPLACEMENT OISPENSER SPOOLS FOR WD 30 

Speaty Mue yeXow wtute or red SI M spool 


01P/1C INSERTION TOOL WITH PIN STRAIGHTEN 

Inserts both 14 and 16 ptn packages Pm Slratghlener 
built into Handle 
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TV GAME CHIP SET — S9.95 

Indudes AY-3 8500 1 Chip and 2.010 mlu crystal 
(2 010 crystal — $1 95 ea/AY 3 8500-1 Chip — S8 95 ea I 


ZENERS - 0I00ES - RECTIFIERS 


IN TV SO 40On 41® <N4«7 ’ BO Itv 1 Ht? 

INrtJ 0 7 4®» 41® 'WMO SO 7«M 

IN7S4 0 0 400. 4/1 ® IN41M a lONi 

-N9V* 0 7 «m>« 0-Y® "M'S« » ’0" 

immso is ®*« 4/iw iMses a 

1MS717 SO MKWi B IIM7S4 SO !• 

INS7S4 0 7 MB* it HM7» 0 7 '• 

imvjs oo so®< it imnt *• >• 

mm 7 S vxtr ft HM7JI «7 •• 

IMS* n * 1 ® IM747 17 !• 

-MSI ISO 7m i! ® IM7M IS I* 

iMtt* I® I Wo *1® 'Nil*) SONIV »M44- 

IMOOI SOPW 1 AMP 17/1 01 INII*4 I® NIV JS «*** 

IN40Q7 I»NIV 1 AMP 1? I « INI US I® NIV » MU' 

14400) WM« i® 17 1® Hill® 7WNIV IS W? 

1M®4 4® N1V I W 171® mu® 4»NW »4Mf 


SCR ANO FW BRIOGE RECTIFIERS 

CBO ISA * 400* M* 

CBM ®* ® 70® UN 

7VX70 i U« TO® «» 

MOAWOI 12* #S® IWMOG4MC 

m i t»»aov rw onogi Me 



•; 74 LS 00 


50 PCS. RESISTOR ASSORTMENTS $1.75 PER ASST. 
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NEW! 1C KEYER 



Adjustable to Any 
Desired Speed 

Now available from Palomar 
Engineers — the new Electronic 
1C KEYER. Highly prized by 
professional operators because it 
is EASIER, QUICKER, and 
MORE ACCURATE. 

It transmits with amazing ease 
CLEAR. CLEAN CUT signals at 
any desired speed. Saves the 
arm. Prevents cramp, and 
enables anyone to send with the 
skill of an expert. 

► SPECIAL ^ 

RADIO MODEL ^ 

Equipped with large specially 
constructed contact points. 
Keys any amateur transmitter 
with ease. Sends Manual, 
Semi-Automatic. Full 
Automatic, Dot Memory, 
Squeeze, and lambic — MORE 
FEATURES than any other 
keyer. Has built-in sidetone, 
speaker, speed and volume 
controls. BATTERY 
OPERATED. heavy shielded 
die-cast metal case. FULLY 
ADJUSTABLE contact spacing 
and paddle tension. The perfect 
paddle touch will AMAZE you. 

Every amateur and licensed 
operator should know how to 
send with the 1C KEYER. 
EASY TO LEARN. Sent 
anywhere on receipt of price. 
Free brochure sent on request. 

Send check or money order. 
1C KEYER $97.50 postpaid in 
U.S. and Canada. 1C KEYER 
LESS PADDLE and non^ktd 
base $67.50. Add 6% sales tax 
in California. 

Italy write i2VTT, P.O. Box 
37, 22063 Cantu. 

Fully guaranteed by the 
world's oldest manufacturer of 
electronic keys. ORDER 
YOURS NOW! 


1 


-1 CM i if-: 


BOX 455, ESCONDIDO, CA 92025 
Phone:(714) 747 3343 
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flea market 


ELECTRONIC Voltage Regulators tor Automobile Alter 
nators Available for most cars Free literature Send 
$14 95 (ppd) to SOLID STATE DEVELOPMENT CO. P O 
Box 108. Clarkson, Mississauga. Ontario. Canada 
L5J3X9 

ELIMINATE ORM and QRN problems with our superior 
CW and SSB Filters Also CW keyers. speech com 
pressors. power supplies, teletype converters, and multi¬ 
band antennas assembled or in kits Dealer discounts 
Dynamic Electronics. Box 896. Martselle. AL 35640 (205) 
773-2758 

EZ does it best Deals, that is, on Yaesu, ICOM. Drake. 
Swan. Cushcraft. Larsen. KLM. Dentron. VHF Engineer 
mg and Wilson For new or used gear call, see or write 
W9E2. Bob Smith Electronics. 12 So 21st St.. Fort 
Dodge. Iowa 50501 (515) 57&3886 

WANTED General Electric Mastr Pro Mobile Radio. High 
band tor 2 meters Must be late model, clean and in good 
operating condition SID PURVIS. 1306 Sioux Dr., 
Jacksonville. N C 28540 (919) 455 2080 

LOOKING for a used fax equipment suitable for 
amateurs H -Ch Als, Stegerwaldweg 7. 6800 Mannheim 
31. W-Germany 

STOP I OOKING For a good deal on amateur radio equip¬ 
ment — you've found it here — at your amateur radio 
headquarters in the heart of the Midwest We are factory- 
authorized dealers for Kenwood. Drake. Collins. ICOM. 
Ten Tec. Allas. Hallicrafters. KLM. Wilson. Regency. 
Tempo. Swan. Midland. Alpha. Standard. Dentron. Hy- 
Gam. Mosley. Cushcraft. and CDE, plus accessories 
Thousands of thrifty hams from coast to coast already 
know us and we invite you to )Oin them by writing or call¬ 
ing us today for our low quote and trying our personal 
and friendly Hoosier service HOOSIER ELECTRONICS. 
P O Box 2001, Terre Haute, Indiana 47802 
(812) 238 1456 

TECH MANUALS for Govt surplus gear - $6 50 each 
SP600JX. URM-25D. OS8A/U. TS 173/UR Thousands 
more available Send 50« (com) for 22 page list W3IHD. 
7218 Roanne Drive. Washington. DC 20021 

WANTED: Military freq counter USM 207 Will consider 
non-working unit in reparable condition R Allen. 
WA3GOL. 606 Patterson Ave . Willow Grove. PA 19090 

WANTED: Riders TV. Sams Photofacts f650-#l000, 
RADEXs. 1940's and 1950‘s SWL club bulletins. ARRL 
Handbooks. 1930's Callbooks. and anything else for 
radio library Swap or buy State price and condition Don 
Erickson. 6059-N Essex Street. Riverside. California 
92504 (714)687 5910 

PC BOAROS HAM RADIO ARTICLES Tone encoder 8/77 
$3 50. Freq Standard 8/77 $3 50. Capacitor checker 4/75 
$3 50. Prescaler 12/75 $3 00 Glass, plated, drilled, in¬ 
structions RTC Electronics. Box 2514. Lincoln. Nebr 
68502 

OLD OSTs WANTED, also HT 100. W1BL Al Blank. 727 
Pine St.. Bristol. CT. 06010 

GALAXY V with AC power supply, calibrator. VOX. 
$200 00 James Honey. WA9ZCK. (618) 687 1937 

HEATH HW 16. with MFJ audio filter and Accu Keyer. 
$125 00 James Honey. WA9ZCK, (618) 687 1937. 


Coming Events 


SOUTH BENO. INDIANA Hamfest Swap & Shop January 
8. 1978. first Sunday after New Years Day at NEW CEN 
TURY CENTER downtown by river on U S 31 ONEWAY 
Norlh across from St Joseph Bank Building Half acre in 
one large room at same ground level as entrances and 
loading dock. Tables $2 each Food catering service, 
automobile museum and Art Center in the same build 
Ing Four lane highways to door from all directions Talk 
in freq 146 52-52. 04 64 East. 13-73. 2^85 SE. 34-94. 
147 99 39. 93-33. 84-24. 6909 Wayne Werts K9IXU. 1889 
Riverside Drive 46616 

THE ANNUAL FORT WAYNE WINTER HAMFEST is at 

Shiloh Hall. North of Fort Wayne, on January 22 from 8 
AM until 4 PM local time Early parking is available and 
28/88 and 52/52 will be monitored This yearly event is 
sponsored by the Allen County Amateur Radio Technical 
Society (AC/ARTS) Admission is $2 00 at the door Table 
space is available at $1 50 per halt table (about 4 feet) 
For information or table reservations (held until 9:30 AM) 
write Hamfest Chairman. AC/ARTS. P O Box 342. Fort 
Wayne. IN 46801 



4CX150 4CX1000 4-65 


4CX250 4CX1500 4-125A 4 400 


4CX300A 4CX3000 


4CX350A 4CX5000 


40X10,000 


5CX1500 


Other tubes and Klystrons also wanted, 

See last month for other items available 


4 1000 


304TL 


The Ted Dames Company 





GROTH-Type 


COUNTS & DISPLAYS A 
YOUR TURNS ^ 


• 99.99 Turns 

• One Hole 
Panel Mount 

• Handy Logging Area 
• Spinner Handle A vaitable 
Case: 2x4"; shaft 54"x3" 

Model TC2: Skirt 2 1/8' 

PRICES Knob 1-5/8 

TC 2 - $8.00 Model TC3: Skirt 3"; 


|jjJ 


TC 3 - $8.75 

. Spinner (S) - $1.00. 

I *00 JO 75 for ».r or UPS I 


Knob 2-3/8" 


IMPROVES ALL 
SSB &CW STATIONS 

PR-1000 
VARIABLE AUDIO 
FILTER 



(•really inipmm reception ind audio selectivity of 
even the best ham receiver. Easy to operate and quick 
ly connects between any ham receiver, transceiver or 
SWL receiver and speaker tor headphone). Provides 
variable selectivity lurid paw of 40 llerl/ to JOOO 
licit/ with selectivity skirls a minimum of HOdh' 
Super sharp 70dh variable notch rejects nearby CW 
stations as close as 100 llert/’ Incorporates the latest 
electronic audio filtering circuitry. Live (5) integrated 
circuits with self contained 110 volt AC power supply 
and one watt audio amplifier. Attractive low profile 
eggshell white cabinet with walnut like sidev 


| PRIME ELECTRONICS, INC. Dept HR 
I 221 West Market St. Derby. KS 67037 
i □ Please send me more information 

! □ Rush me_ PR 1000 Variable 

Audio Fillers ¥ S59.95 each plus 
SI.50 postage & handling. Check or 
M.O. enclosed. 

i Name_ 

j Address_ 

I City_Stale_Zip_ 

Distributor and dealer inquiries invited. 


More Details? CHECK-OFF Page 150 



























DIODES/ZENERS 


1N914 

1N4005 

1N4007 

1N4148 

1N753A 

1N758A 

1N759A 

1N4733 

IN5243 

1N5244B 

1N5245B 


8-pin 

14-pin 

16-pin 

18-pin 

22-pin 

24-pin 

28-pin 

40-pin 


SOCKETS/BRIDGES 


.25 ww .45 

.25 ww .40 

.25 ww .40 

.25 ww .75 

,45 ww 1.25 

.35 ww 1.10 

,35 ww 1.45 

.50 ww 1.25 

To-3 Sockets .45 

100-prv 1.20 


Molex pins .01 To-3 Sockets .45 
2 Amp Bridge 100-prv 1.20 

25 Amp Bridge 200-prv 1.95 


.25 ww 
.25 ww 
.45 ww 
.35 ww 
.35 ww 
.50 ww 


TRANSISTORS, LEDS, etc. 

2N2222 NPN (Plastic .10) .15 

2N2907 PNP .15 

2N3906 PNP .10 

2N3054 NPN .35 

2N3055 NPN 15A 60v .50 

TIPI 25 PNP Darlington .35 

LED Green, Red, Clear .15 

D.L.747 7 seg 5/8" high corn-anode 1.95 

XAN72 7 seg com-anode 1.50 

FND 359 Red 7 seg com-cathode 1.25 


CMOS 





- T 

T L - 





4000 

.15 

7400 

.15 

7473 

.25 

74176 

1.25 

74H72 

.55 

74S133 

.45 

4001 

.20 

7401 

.15 

7474 

.35 

74180 

.85 

74H101 

.75 

74S140 

.75 

4002 

.20 

7402 

.20 

7475 

.35 

74181 

2.25 

74H103 

.75 

74S151 

.35 

4004 

3.95 

7403 

.20 

7476 

.30 

74182 

.95 

74H106 

.95 

74S153 

.35 

4006 

1.20 

7404 

.15 

7480 

.55 

74190 

1.75 



74S157 

.80 

4007 

.35 

7405 

.25 

7481 

.75 

74191 

1.35 

74 LOO 

.35 

74S158 

.35 

4008 

.95 

7406 

.35 

7483 

.95 

74192 

1.65 

74L02 

.35 

74S194 

1.05 

4009 

.30 

7407 

.55 

7485 

.95 

74193 

.85 

74L03 

.30 

74S257 (8123) 

.25 

4010 

.45 

7408 

.25 

7486 

.30 

74194 

1.25 

74L04 

.35 



4011 

.20 

7409 

.15 

7489 

1.35 

74195 

.95 

74L10 

.35 

74LS00 

.35 

4012 

.20 

7410 

.10 

7490 

.55 

74196 

1.25 

74L20 

.35 

74LS01 

.35 

4013 

.40 

7411 

.25 

7491 

.95 

74197 

1.25 

74L30 

.45 

74LS02 

.35 

4014 

1.10 

7412 

.30 

7492 

.95 

74198 

2.35 

74L47 

1.95 

74LS04 

.35 

4015 

.95 

7413 

.45 

7493 

.40 

74221 

1.00 

74L51 

.45 

74LS05 

.45 

4016 

.35 

7414 

1.10 

7494 

1.25 

74367 

.85 

74L55 

.65 

74LS08 

.35 

4017 

1.10 

7416 

.25 

7495 

.60 



74L72 

.45 

74LS09 

.35 

4018 

1.10 

7417 

.40 

7496 

.80 

75108A 

.35 

74L73 

.40 

74LS10 

.35 

4019 

.60 

7420 

.15 

74100 

1.85 

75110 

.35 

74L74 

.45 

74 LS11 

.35 

4020 

.85 

7426 

.30 

74107 

.35 

75491 

.50 

74L75 

.55 

74LS20 

.35 

4021 

1.35 

7427 

.45 

74121 

.35 

75492 

.50 

74L93 

.55 

74LS21 

.25 

4022 

.95 

7430 

.15 

74122 

.55 



74L123 

.55 

74LS22 

.25 

4023 

.25 

7432 

.30 

74123 

.55 

74H00 

.25 



74LS32 

.40 

4024 

.75 

7437 

.35 

74125 

.45 

74H01 

.25 

74S00 

.55 

74LS37 

.35 

4025 

.35 

7438 

.35 

74126 

.35 

74H04 

.25 

74S02 

.55 

74LS40 

.45 

4026 

1.95 

7440 

.25 

74132 

1.35 

74H05 

.25 

74S03 

.30 

74LS42 

1.10 

4027 

.50 

7441 

1.15 

74141 

1.00 

74H08 

.35 

74S04 

.35 

74LS51 

.50 

4028 

.95 

7442 

.45 

74150 

.85 

74H10 

.35 

74S05 

.35 

74LS74 

.65 

4030 

.35 

7443 

.85 

74151 

.75 

74H11 

.25 

74S08 

.35 

74LS86 

.65 

4033 

1.50 

7444 

.45 

74153 

.95 

74H15 

.30 

74S10 

.35 

74LS90 

.95 

4034 

2.45 

7445 

.65 

74154 

1.05 

74H20 

.30 

74S11 

.35 

74LS93 

.95 

4035 

1.25 

7446 

.95 

74156 

.95 

74H21 

.25 

74S20 

.35 

74LS107 

.85 

4040 

1.35 

7447 

.95 

74157 

.65 

74H22 

.40 

74S40 

.25 

74LS123 

1.00 

4041 

.69 

7448 

.70 

74161 

.85 

74H30 

.25 

74S50 

.25 

74 LSI 51 

.95 

4042 

.95 

7450 

.25 

74163 

.95 

74H40 

.25 

74S51 

.45 

74 LSI 53 

1.20 

4043 

.95 

7451 

.25 

74164 

.60 

74H50 

.25 

74S64 

.25 

74 LSI 57 

.85 

4044 

.95 

7453 

.20 

74165 

1.50 

74H51 

.25 

74S74 

.40 

74LS164 

1.90 

4046 

1.75 

7454 

.25 

74166 

1.35 

74H52 

.15 

74S112 

.90 

74LS367 

.85 

4049 

.70 

7460 

.40 

74175 

.80 

74H53J 

.25 

74S114 

1.30 

74LS368 

.85 

4050 

.50 

7470 

.45 



74H55 

.25 





4066 

.95 

7472 

.40 









4069 

.40 











4071 

.35 





.INEARS, 

REGULATORS, etc. 




4081 

.70 


8266 

.35 

1 LM320K 5 ( 7905) 1.65 

LM340T24 

.95 

LM723 

.50 

4082 

.45 


MCT2 

.95 

LM320K12 

1.65 

LM340K12 

2.15 

LM725 

1.75 




8038 

3.95 

LM320T5 

1.65 

LM340K15 

1.25 

LM739 

1.50 


9000 SERIES 

9301 .85 

9309 .35 

9322 .85 

95H03 .55 

9601 .75 

9602 .50 

MEMORY CLOCKS 

74S188 (8223) 3.00 

1702A 6.95 

MM5314 3.00 

MM5316 3.50 

2102-1 1.75 

2102L-1 1.95 

TR 16028/ 

TMS 6011 6.95 

8080AD 15.00 

8T13 1.50 

8T23 1.50 

8T24 2.00 

2107B-4 4.95 


LM201 .75 

LM301 .25 

LM308 (Mini) .75 
LM309H .65 

LM309K (340K-5) .85 
LM310 1.15 

LM31 ID (Mini) .75 
LM318 (Mini) .65 


LM320T12 
LM320T15 
LM 339 
7805 (340T5) 
LM340T12 
LM340T15 
LM340T18 


LM340K18 

LM340K24 

LM373 

LM380 

LM709 (8,14 PIN) 
LM711 


INTEGRATED CIRCUITS UNLIMITED 

7889 Clairemont Mesa Boulevard, San Diego, California 92111 
(714) 278-4394 (Calif. Res.) 

All orders shipped prepaid No minimum 

Open accounts invited COD orders accepted 

Discounts available at OEM Quantities California Residents add 6% Sales Tax 
All IC's Prime/Guaranteed. All orders shipped same day received. 

24 Hour Toll Free Phone 1-800-854-2211 MasterCharge / BankAmericard / AE 


LM741 (8-1 

LM747 

LM 1307 

LM1458 

LM3900 

LM75451 

NE555 

NE556 

NE565 

NE566 

NE567 


SPECIAL 

DISCOUNTS 

Total Order Deduct 
$35 - $99 5% 

$100 $300 10% 

$301 $1000 15% 
$1000 - Up 20% 









RF TRANSFORMER 



• New! Broadband antenna 
matching. 

• For all verticals and mo¬ 
bile whip antennas. 

• Smaller size and higher 
efficiency. Only 3%” 
diameter for full 5-Kw 
PEP capability. 

Here is the answer to the match¬ 
ing problem for vertical antennas 
and mobile whips A broadband 
transformer that matches your 
50 ohm transmitter to 32, 28, 22, 
18, 12, 8, or 5 ohms. Plenty of 
taps to match any vertical or whip. 

And with no tuning or other ad¬ 
justment. The RF Transformer is 
completely broadband 1-30 MHz 
(1-10 MHz on three lowest taps). 
So when you change frequency 
within a band you need only re¬ 
tune the antenna to resonance; 
not fiddle with a matching net¬ 
work. 

Also, more power goes to your 
antenna. The RF Transformer is 
more efficient than a matching 
network or tuner—less than 0.1 
db loss. 

As always, when you buy Palomar 
Engineers you get the best; large 
ferrite toroid core, teflon insu¬ 
lated wire, sealed epoxy-encap¬ 
sulated weatherproof construc¬ 
tion, stainless steel mounting 
hardware, full 2000 watt CW 
(5-Kw PEP) capability. 

Send for free brochure. 

Improve your station. Simplify 
your tuneup. Get better results 
with the new Palomar Engineers 
RF Transformer. 

Order direct. $42.50 postpaid U.S. 
and Canada. California residents 
add sales tax. 


PALOMAR 


BOX 455, ESCONDIDO, CA 92025 
Phone: (714) 747 3343 
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flea market 


LAPORTE ARC’S WINTER MAMFEST. Sunday February 
26. 1978 at the LaPorte Civic Auditorium 50 miles 
southeast ol Chicago Plenty of room, tree tables, good 
food Donation $2 at gate Talk in on 01/61 and 52 
simplex LPARC. Box 30. LaPorte. IN 46350 

RICHMOND. VIRGINIA WINTERFEST - 78 January 15 
1978, Bon Air Community Center, sponsored by The 
Richmond Amateur Telecommunications Society Talk 
in 28 88 and 52 simplex ARRL coordinated Technical 
symposium, drawing, home brewers contest — 2 divi¬ 
sions. over 18 and under — with framed certificate to 
winners with Most Original Idea Best Mechanical and 
Best Electrical Construction FCC exams will be admin 
istered. starting at 10 00 AM to take exam, mail Form 
610 at least five days prior to Fest to address below 
Send self addressed, stamped envelope if you need 
Form 610 Commercial Exhibits. Indoor Flea Market 
$2 00 (table included). Outdoor Frost Bite Tail Gate Flea 
Market Si 00 Admission S2 00. children under 12 free 
RATS members excluded from contest and drawing 
Bring the family and spend the weekend in beautiful, 
historic Richmond Richmond Amateur Telecommumca 
tions Society. Post Office Box 1070. Richmond Virginia 
23208 


Stolen Equipment 

DRAKE ML 2. SN 11546. with 34/94 94/94 16/76. 07/67. 
22/82. and 25/85 crystals installed Stolen from Tom 
Fraser WAOOOT Colorado Springs Colorado Call (303) 
635 8911. Ext 3874 Anyone desiring to list stolen 
Amateur radio equipment please send information to 
Colorado Council of Amateur Radio Clubs C/O Charles 
E Myers W9RNT 1120 Yosemite Drive. Colorado Springs. 
Co 80910 Please include as much identification infor¬ 
mation as possible Free distribution will be made to all 
Amateur radio magazines and Colo Amateur radio 
clubs Funds tor postage and printing will be greatly ap 
precuited 

ATLAS 350 XL with DD6 XL Digital dial Ser #877025 
AC POWER SUPPLY for the Atlas Ser #877104PS Jay 
Leonard. Rt 1. Box 32A, Potlsville. Ark 72858 


MAXI TUNER 

SOLVES ANTENNA PROBLEMS! 


AIDELC0 SEMI CONDUCTOR SUPERMARKET 


=3 




THE FINEST 

ANTENNA TUNER AVAILABLE 

— Presents 50*75 Ohm Resistive Load to Your 
Transmitter Using Virtually Any Antenna 
System 

Improved Ultimate Transmatch Circuit Matches 
Coax, Random Wire and Balanced Antennas 

— Continuous 1.7*30 MH* Coverage 

— 229*203 Rotary Inductor (28 mH) 

— Rugged Cast Aluminum Turns Counter 

— Handles 3 KW PEP 

— Monimatch SWR Circuit 

— Heavy Duty Baiun 

— Velvet-Smooth 6 to 1 Vernier Tuning 

— 0*100 Logging Scale on Capacitors 

— Available in Kit Form or Assembled 

— One Year Factory Warranty 
Available without SWR for use with your 
present SWR meter or wattmeter 

— Custom Vacuum Capacitor Designs and Indi¬ 
vidual Components Available 

Call or Write for Pricing. Spec Sheet, and FREE 
Amateur Market Antenna Tuner Comparison Chart 
That Tells It Like It Is' Dealer Inquiries invited 

P. 0. Box 11 

DC POWER Ladysmith, Wl 54848 

rir COMPONENTS (715) 532 3971 


RF DEVICES 
7N3375 3W 400 MHz 
7N3B66 IW 400 MHz 
7N5589 3W I 75 MHz 
7N5590 10W 1 75 MHz 
7N55Q1 7SW 175 MHz 
2SC5I7 
7S0776 
7SC1306 


5 50 PN6060 4W 175 MHz 
1 15 7N0081 I5W 175 MHz 
4 75 7N6067 7SW 1 76 MHz 
7 00 7N6083 XNV 1 75 MHz 
10 95 7N6084 40W 1 75 MHz 

3 95 7SC1307 
I 75 7N4477 

4 30 7N5109 


NOW NEW IMPROVED DIGITAL ALARM CLOCK KIT Hoist • 
Minutn • Seconds tfitpizvtd on tia BIG 0 5 7 wrchikl 7 Sagmanl 
Display LEDS 1 7 hour format 74 boo' aie»m antfi snooze Itzlmi 
plot elapsed t.m* indicator and freeze taatura Eg#*t pagn of 
pictorials and imtruciiom NEW on board oowr transformer and 
prcwtry to* optional trma bat# mitt) emulated wood gram catonal 

$73 95 

12/24 Hour Clock Kit &>■ tog 5 LEDS freeze *eatu»a «itk vmmiiao 
wood catonat $73 95 

COMBINATION DIGITAL CLOCK AND FREOUENCY COUNTER 

KIT 6 digit 40 MHz countrr AND 17 74 hour clock h i Battary 
operated with 110V charger 
a A A NkM feat i artel ~or 

2* >4 1/4* a 6* cabinet ONLY $99*5 

Assembled unit comptele for $139 95 

VARIABLE POWER SUPPLY KITS 60C Ma 5 15 VDC $6 95 

17 78 VDC $6 95 >t tarns aa* ..a awm 

NOW! • 

Dual Digital “® ! V 

72-24 hour clock kit 

MOOEL ALDS 

Sra tog 5 display LEOt >n an attract'## Wart ptatt* catonat with a 
r#d front biter Great for a ham or broadcast station Sat ona dock 
to GMT the other to local time Or hast# a 74 hour I or mat on one 
dock and 1? hour on the other Freeze feature iatt the dock be tat 
to the second Each clock rt controlled separately Catonat measures 
7%' ■ 4'i* ■ 9 %' Complete Kit $44 95 

We have 7400 tenet ICs sand stamp for catalog 
Add 5% for %htppmg Add St to order* under $ W Out of USA 
send Certified Check o' Money Order Include postege 


2281H Babylon Tnpk Merrick. NY 11566 
15161 378 4555 


BUILD YOUR OWN TV CAMERAf 

| Ideal for home A bu 



(■111 »0" ANAT I UN tV 

ihOtlSTNlAl tUHVlIUAkCI HOMI 
ikilfttaiNUihT is uohiroftikG 
PLUS HUhONIO! 0* OYNtft UStl 

tzooil It u sinus 0 III SUS 

♦ACTOR* ASJf Mil 10 t?4i IOU0 
ITAtf COkktCtl TO AM TV lit 
OPTIONAL SOUND Xit Mill PU0*l 
ON MtKTf ION tNff C4IA10C 
DIAL 487 M* JTM 


tictaaoioatt m ATV Research uioucm mu* uni 

See our HAM MART 
listings to find the 
Amateur Radio 
dealers nearest you. 


NEW ELECTRONIC PARTS 

IC’S - TRANSISTORS - PR0T0B0ARDS RESISTORS 
CAPACITORS DIODES SWITCHES CONNECTORS 
VOLTAGE REGULATORS CABINETS HEAT SINKS 
FUSES a MUCH MORE 'STAMP (RINGS CATALOG 

SPECIALS 

KEYBOARD ENCLOSURES 

TWO SIZES WON PRICE 

14 U 1 $13.50- 
14 113 3 S14.50- 

BLUE BASE SPECIFY 
WHITE OR RLACR TOP 

BREADBOM^g^ 


*■ * SHIPPING INCLUDED 

• i ' i NilDtilu Electronics 

*■ io« a i mi avow kl mount eaotPKt uiiwois toots 

More Details? CHECK-OFF Page 150 







UP MERE/ 




• Advance Registration $14.00 per person; with 
Hotel Sahara Late Show and two drinks $28.00 
per person or with Hotel Sahara Congo Dinner 
Show (entree Cornish Hen), no drinks $35.00 
per person. Tax and Gratuity included. 

• Entertainment in Hotel Sahara’s Congo Room has 
not been selected at press time. 

• Advance Registration must be received by 
HEBEEi on or before December 22, 1977. 


The NATION’S ANNUAL LAS VEGAS PRESTIGE CONVENTION 



HOTEL SAHARA’S CONVENTION SPACE CENTER 


January 5-8, 1978 


MEUg Aal Registration includes; registration 
tickets, admission to technical sessions, Friday 
cocktail party hosted by TRI-EX Tower Corp.; 
Saturday cocktail party hosted by Ham Radio 
Magazine; Hotel Sahara Buffet Brunch on Sun¬ 
day, Tax and Gratuity. 


• Hotel Sahara room rate for fcl i lflfrm registered 
delegates $22.00 per night plus room tax, single 
or double occupancy. 

• Hotel Sahara room reservation request card will 

be sent only to registered delegates 

and exhibitors only until December 22, 1977. 



Send your check or money order to 


, P. 0. Box 945, Boulder City, NV 89005 


More Details? CHECK-OFF Page 150 
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TOROID CORES 



I 


All the popular sizes and mixes. 

V Fast Service. Same day shipment 
via first class mail or air. 

V No minimum order. 

IRON POWDER TOROIDS: 



RF FERRITE TOROIDS: 



Chart shows uH per 100 turns. 

FERRITE BEADS: 




$2.00 DOZEN 

WIDE BAND CHOKES.. 


954 EACH 


TO ORDER: Specify both core size 
and mix for toroids. Packing and 
shipping 50 cents per order USA and 
Canada. Californians add 6% sales 
tax. 

Fast service. Free brochure and 
winding chart on request. 


PALOMAR 


This is eosy- 
anyone con solder 

KESTER 1 SOLDER 





Handymen! Hobbyists! @ 
DO-IT-YOURSELFERS! 1 -J 

Let Kester Solder aid you in your home repairs or hobbies. For that household 
item that needs repairing — a radio, TV, model train, jewelry, appliances, minor 
electrical repairs, plumbing, etc. — Save money — repair it yourself. Soldering 
with Kester is a simple, inexpensive way to permanently join two metals 

When you Solder go "First Class" — use Kester Solder. 

For valuable soldering information send self-addressed stamped envelope to 
Kester for a FREE Copy of "Soldering Simplified". 


I I I KESTER SOLDER 

Litton 4201 WRIGHTWOOD AVENUE/CHICAGO. 


ILLINOIS 60639 


RADIO WORLD 


CENTRAL NEW YORK'S FASTEST 
GROWING HAM DEALER 


FT-101E TRITON IV 

Featuring - Yaesu, Atlas. Dentron, Ten-Tec. 
Swan, Regency. Standard. Tempo. KLM, 
Hy-Gain. Mosley. Larsen. Midland. Wilson. 
We service everything we sell! Write or call for 
quote. YOU WON'T BE DISAPPOINTED. 

We are just a few minutes off the 
QQ NYS Thruway (1*90) - Exit 32. 


RADIO WORLD 

ONEIDA COUNTY AIRPORT 
Warren TERMINAL BUILDING Joe 

K2IXN ORISKANY. NY 13424 WB2GJR 

315-337-2622 


TRANSFORMERS ]V> 

American made, 115V Primaries: J 


ENERGY CRISIS 
SOLVED! 

FB'Vinii mergy rnui' Go! prK«ui Hf on OX larger wilh 
Wo«k] Record Breaking antenna If vat won WflTYP tfvr QRP 
ARC I 000 000 wfl M ^lwn award 

THE JOYSTICK VFA 

tVari«t>ft> Iraq ant) gives low angle omnidirectional harmonic 
free radiation on all bandi 160 thru 10 I MARS and receive 
on all BC & SW) 

1000 a ot glowing report % in our Me ft of the VF A m ufte often 
in poor QTH anil or under GRP confefttft etc 

SYSTEM A' $75.00 

?SOW P | P & or Receiving Only 

SYSTEM J $99.00 

SOOW PEP S t* improved Q Factor Recr ve 
A*» Mail coat included (Each ftyftfem 3 yecf'On!, eat.ly 
aftftemtMed to make und 7 6 long Matching ATUl Not only 
win you ftave cpare but you twill uvi JSS at present low each 
iatr and by buying direct UK menu' Hukf- your order 
Maftlercharge or check or aftk lor brochure 

PARTRIDGE (HR) 
ELECTRONICS LTD. 

Broadatairft. Kent. England 

G3CED Tel Thanet 67535 G3VFA 


6.3V, 1 Amp Shielded 


$1.80 ea. 


12V, 250 mils, for P. C. Board. $1.66 ea. 


BOX 455, ESCONDIDO, CA 92025 
Phone: (714) 747-3343 


12 volt amp. $2.05 

12V 1.2 Amp $2.84 

12V, 3 Amp $4.48 

36V CT. 1A; 14V CT. 400 Ma $4.20 ea. 
44V CT — 1A; 6.3V, l / 4 amp tap $3.47 ea. 
48V CT — 1A; 6.3V, V* amp tap $3.46 ea. 


NEW ITEM — PHILCO TRANSFORMER — 
115V Pri., Secs 6.3V 3A. 115V 1A, 24V 2A 
w/6.3V TAP 2A Shlded. Wt. 7 lbs. 4" x 3'A” 
x 3Vi". $7.55 ppd. Qty Prices Available 

8 PIN “T05" 1C Socket, gold pit. 6/$1.08 

Q ~ = 3000 MFD 

))£ @ 30 Volts 
Capacitors. 

1" Dia. x 3" — 90c ea. or 3/$2.25 

UNPOTTED TOROIDS — Center tapped. 

88 MHY - 5 oz. 5/$2.95; 9 oz. - 5/$3.49 / sT i/V 
44 MHY - 5/$3.95 J 



CARBON TRIMMERS 
n Miniature % watt units. PC 
type. Values: 200. 700, 1000, 
1.5K, 250K, 700K 

_ 30f ea. or 5/$1.35 ppd. 

NEW SIZES — VERTICAL MOUNT 
PC BOARD POTENTIOMETERS /—v 
American made (CRL) Cermet J 
sizes: 25K, 100K ohms. 5/$1.30 ppd. 

CTS Blue wheel. Values: 750, IK, Wjr 
l.SK, 50K, 300K ohms. 5/81.25 ppd. 

m. uiein/chenker 

\) electronic speciilties-BOI 353. IRWIN. P1 15642 


More Details? CHECK-OFF Page 150 








































Everybody likes power and 
nowhere can you get more 
of it for $349.95 than with 
our Cygnet 1200X linear 
amplifier. 

With 100 watts of driving 
power you're on the air 
with a solid 1200 watts PEP 
input and most people 
won't be able to tell you 
from somebody operating 
full bore. 

Linearity on the 1200X is 
excellent, efficiency is 
outstanding, 117/230 A.C. 
power supply is built in, and 
features like provision for 
external alc give you the 
flexibility you need to get 
the most out of your rig. 



Mark ll for power and glory, too. But If 
you've got your heart set on 
block-buster power we've also got the 
right linear amp for you. 

it's the Mark ll, the proven unit 
everybody thinks of when you talk 
about workhorse linear amplifiers. 

The Mark ll dominates the bands 
with all the power that's 
allowed—2000 watts PEP—and a 
clean, linear signal that's music to 
your ears. 

The Mark ll features a separate, 
matching power supply, big, quiet 


blowers for both the rf deck and the 
power supply, all bands from 10 to 80 
meters and all you need to enjoy it is 
100 watts driving power. 

Cet a Swan 1200X or Mark ll linear 
amplifier today and stop letting 
people shout you down, use your 
Swan credit card. Applications at your 
dealer or write to us. 

Cygnet 1200X1200- watt linear 
amplifier complete with built in 

110/220V power supply.$349.95 

Mark ll 2000- watt linear amplifier 
complete with separate 117/230 vac 
power supply and two 3-sooz 

tubes.$849.95 

(Prices fob Oceanside, CA> 

Dealers throughout the world or order 
direct from 


© 


ELECTRONICS 

4 subsidiary of Cubic Corporator) 

505 Airport Road. Oceanside. CA 92054 


SWAN 1200X LINEAR AMPLIFIER. 
TALK LOUD FOR A SONG. 

$349.95 
































Comprehensive 

Sentry’s Quartz 
Technology Manual 

One reference does all this: 

• Takes the mystery out of un¬ 
derstanding and using quartz 
crystals 

• Specifies what you need for 
commercial two-way, marine, 
aircraft, public service, ham 
and monitor radio 

• Gives the most complete mili¬ 
tary specifications ever pub¬ 
lished 

• Shows how to convert your 
23-channel CB to 40 channels 

• Explains how to understand 
and use digital quartz clocks 



Never before has so much informa¬ 
tion been compiled under one cover 
... for the low price of $2.95. If 
your profession or hobby involves a 
working knowledge of crystals, 
everything you need is here ... in 
an easy-to-find. easy-to-assimilate 
form, the first printing is just 20,000 
copies. To assure a first edition 
copy, send your check or money 
order today, or call toll 
free 1-800-654-8850. 


c 


^ Tech " 0 ' 09 HAM2 I 


tU Tc c ^°’ 

Sentry Mfg. Co.. 

Crystal Park, sap 
Chickasha.Oklahoma 73018 I 

Please rush my copy of Sentry’s compre¬ 
hensive 150-page Quartz Technology 
Manual today. Enclosed is my check or 
money order lor $2 95. which Includes 
postage and handling. 


Name 


Address 



State 


Zip 




Twd New Wattmeters 
for the 


radio 


'fTTRtc" 

model 4362 
HF model 4360 


specifications 

Frequency Range 
forward Power Range 
Reflected Power Range 
Impedance l„ 

Insertion VSWR 


VHF Model 
4360 436? 

1.8 30 MHz—140 180 MH/ 
0 200/2000W-0 25/250W 
0-200/2000W—0 25/250W 
50 ohms* 
1 I to 10 mar 


HENRY RADIO 

IS THE EXCLUSIVE DISTRIBUTER FOR 


Biiyi 

/ rum rrmtE 


The 4360. 4362 HAM-MATE 
Directional Wattmeters are insertion 
type instruments for measuring 
forward or reflected power in 50-ohm 
coaxial transmission lines. They are 
direct descendants of the model 43 
THRULINE® Wattmeter — the 
professional standard of the industry 
—and will accurately measure RF 
power flow under any load condition. 


Accuracy ±8% ol Full Scale 

Directivity 20 dB min 

Dimensions 3‘V'» 6"«3h" 

(100 1 150 1 85 mm) 
Weight 1 lb (0 43 kg) 

Connectors- Input & Output Female UHF (SO 239) 
Price $94 00 

_ M «s«0 with SO S? ohm cibW 


Available at select dealers throughout the U.S 

Hsnui 

11240 W Olympic Blwl Los Angeles CjIiI 90064 213/477 670) 
931 N Euclid Anaheim Calif 92801 714/772 9200 

Butler Missouri 64730 816/679 3127 


— PCB — PCB - PCB — PCB — PCB — PCB — 
00 
2 
I 


iojutt ETCH-IT-YOURSELF 8 


a 
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Printed Circuit 
Kit 


NOW YOU CAN design and produce your 
own printed circuit boards. 

ITS EASY. Photo positive method. No 
darkroom required. 

LESS THAN 2 HOURS to produce a p.c. 
board direct from magazine article. 

KIT INCLUDES materials to make 4 p.c. 
boards direct from magazine article. 

Add $1 for COO. S.A.S.E. for details. 

EXCEL CIRCUITS co. 

4412 Fern tee 313-5494)440 

Royal Oak, Ml 48073 

PCB — PCB - PCB — PCB — PCB - PCB - 


Add $1 fc 

*L 


S 

CD 

I 


See our HAM MART 
listings to find the 
Amateur Radio 
dealers nearest you. 


MILITARY 

SURPLUS WANTED 


Space buys more and pays more High¬ 
est prices ever on U S Military sur¬ 
plus. especially on Collins equipment 
or parts We pay height Call collect 
now tor our high oiler 201 440-8787 
SPACE ELECTRONICS CO 


div ot Military Electronics Corp 


35 Ruta Court. S Hackensack. N J 07606 



$ 289 . 

The Bearcat 210 super synthesized receiver 
scans and searches over 16.000 different 
frequencies without expensive crystals 
The Bearcat 210 covers 32-50. 146-174 & 
416-512 Mhz . and has AC/DC operation 
Save over $60 00 now by ordering on our 24 
hour toll-free credit card order line 
800-521-4414 In Michigan and outside the 
U S call 313-994-4441 Add $5 00 for 
shipping in the U S or $9 00 for air UPS to 
the west coast Charge cards or money 
orders only. Foreign orders invited 


1 



COMMUNICATIONS ELECTRONICS 
P.O.BOX 1002 DEPT. 912 
ANN ARBOR, MICHIGAN 48106 



J 











YOU... 

AND AMS AT PHASE M 



An exciting new era in amateur radio 
is about to begin... the era of AMSAT PHASE 
III OSCAR satellites. 

Many of you are familiar with the bene¬ 
fits of the AMSAT OSCAR satellites, notably 
OSCAR 6 and 1. These satellites, with a com¬ 
bined total of over 8 years in orbit, have 
provided communications between amateurs 
throughout the world. They have also pro¬ 
vided a capability for an educational program 
in space sciences and many interesting 
experiments. 

AMSAT. with members and contrib¬ 
uting groups worldwide, and headquarters in 
Washington, D. C„ has been responsible for 
our current satellite program. Many people 
feel that perhaps the greatest value of the 
amateur satellite program is the dramatic 
demonstration of amateur resourcefulness 
and technical capability to radio spectrum 
policy makers around the world. 

The value of this aspect of amateur radio 
as we prepare tor the 1979 World Adminis¬ 
trative Radio Conference (WARC) is enormous. 

The AMSAT PHASE III satellite pro¬ 
gram promises a continuing demonstration 
that amateur radio is at the forefront of 
modern technology. PHASE III satellites will 
routinely provide reliable communications 
over paths of up to 11,000 miles (17,600 km) 
for 17 hours each day. You can think of them 
as a resource equivalent to a new band. 

The cost of these PHASE III satellites 
is a projected $250,000. Commercial satel¬ 
lites of similar performance would cost nearly 
$ 10 , 000 , 000 . 

Your help is needed to put these 
PHASE III OSCAR satellites in orbit. 


Your valued, tax-deductible contribu¬ 
tion can be as small as one of the 5000 + 
solar cells needed. A handsome certificate 
will acknowledge the numbered cells you 
sponsor for $10 each. Larger components of 
the satellites may also be sponsored with con¬ 
tribution acknowledgements ranging to a 
plaque carrying your name aboard the satel¬ 
lites. Call or write us for the opportunities 
available. 

Your membership in AMSAT is impor¬ 
tant to the satellite program, and will give 
AMSAT a stronger voice in regulatory matters 
concerned with satellites. At $10 per year or 
$100 tor life, you will be making a most signifi¬ 
cant contribution to the satellite program and 
the future of amateur radio. You will also 
receive the quarterly AMSAT newsletter. 

Clip the AMSAT PHASE III coupon 
below and send your support today, or call 
202-488-8649 and charge your contribution 
to your BankAmericard (VISA) or Master 
Charge card. 



AMSAT PHASE III i 

Radio Amateur Satellite Corporation 
Box 27. Washington, D. C. 20044 
202-488-8649 

YES. I want to support AMSAT PHASE III OSCAR 
satellites. Enclosed is: 

□ *_ in sponsorship ol _ solar cells (StOeach) 

□ S10 Annual membership □ *100 Lite membership 

□ Send information on sponsoring larger satellite com¬ 
ponents 


n 


Name 


Call 


AMSAT Member 7 


Street 


City State Zip 

The publisher has donated this spaco to AMSAT in support ot 
| AMSAT and the PHASE III program 














Ham Radio's guide to help you find your local 


Alabama 


LONG'S ELECTRONICS 

2808 7TH AVENUE SOUTH 
BIRMINGHAM, AL 35202 
800-633-3410 

Call us Toll Free to place your order 


Arizona 


HAM SHACK 

4506 A NORTH 16TH STREET 
PHOENIX, AZ 85016 
602-279-HAMS 
Serving all amateurs from 
beginner to expert. 

MASTERS COMMUNICATIONS 

7025 N. 57th DRIVE 
GLENDALE, AZ 85301 
602-939-8356 

Rohn tower distributor, Atlas, 
Icom, Tempo, HyGain & service. 

POWER COMMUNICATIONS 

6012 NORTH 27th AVE. 
PHOENIX, AZ 85017 
602-242-8990 
Arizona's #1 Ham Store. 


California 


C 4 A ELECTRONICS 

2529 EAST CARSON ST. 

P. O. BOX 5232 
CARSON, CA 90745 
213-834-5868 

Not the biggest, but the best — 
since 1962. 

CARSON ELECTRONICS 

12010 EAST CARSON ST. 
HAWAIIAN GARDENS, CA 90716 
213-421-3786 
Dealing exclusively in ICOM 
communications equipment. 

COMMUNICATIONS CENTER 

705 AMADOR STREET 

VALLEJO, CA 94590 

707-642-7223 

Who else has a Spectrum 

Analyzer? 

HAM RADIO OUTLET 

999 HOWARD AVENUE 
BURLINGAME, CA 94010 
415-342-5757 

Visit our stores in Van Nuys 
and Anaheim. 

QUEMENT ELECTRONICS 

1000 SO. BASCOM AVENUE 
SAN JOSE, CA 95128 
408-998-5900 

Serving the world’s Radio Amateurs 
since 1933. 


TOWER ELECTRONICS CORP. 

24001 ALICIA PARKWAY 
MISSION VIEJO, CA 92675 
714-768-8900 

Authorized Yaesu Sales & Service. 
Mail orders welcome. 


Colorado 


C W ELECTRONIC SALES CO. 
1401 BLAKE ST. 

DENVER, CO 80202 
303-573-1386 

Rocky Mountain area's complete 
ham radio distributor. 


MILE-HI COMMUNICATIONS, INC. 

1970 SOUTH NAVAJO 
DENVER, CO 80223 
303-936-7108 
Rocky Mountain’s newest 
ham store. Lee Tingle KpLT. 


Connecticut 


ARCOMM ELECTRONICS 
2865 MAIN STREET 
BRIDGEPORT, CT 06606 
Come on in, Tues. thru Sat. 
10:00 - 6:00 


AUDIOTRONICS INC. 

18 ISAAC STREET 
NORWALK. CT 06850 
203-838-4877 

The Northeast’s fastest growing 
Ham Dept, dedicated to service. 


Florida 


AGL ELECTRONICS, INC. 

1800-B DREW ST. 
CLEARWATER, FL 33515 
813-461-HAMS 
West Coast's only full service 
Amateur Radio Store. 


CENTRAL EQUIPMENT CO. 

18451 W. DIXIE HIGHWAY 
NORTH MIAMI BEACH, FL. 33160 
305-932-1818 
Specializing in Amateur, CB 
& Marine Equipment. 


RAY'S AMATEUR RADIO 

1590 US HIGHWAY 19 SO. 
CLEARWATER, FL 33516 
813-535-1416 
West coast's only dealer: 

Drake, Icom, Cushcraft, Hustler. 


Illinois 


ERICKSON COMMUNICATIONS, INC. 

5935 NORTH MILWAUKEE AVE. 
CHICAGO, IL 60646 
312-631-5181 

Hours: 9:30-9 Mon. & Thurs. 9:30-5 
Tues., Wed., Fri. 9-3 Sat. 


KLAUS RADIO, INC. 

8400 NORTH PIONEER PARKWAY 
PEORIA, IL 61614 
309-691-4840 

Let us quote your Amateur needs. 


SPECTRONICS, INC. 

1009 GARFIELD STREET 
OAK PARK, IL 60304 
312-848-6777 

Chicagoland’s Amateur Radio 
leader. 


Indiana 


HOOSIER ELECTRONICS 

P. 0. BOX 2001 
TERRE HAUTE, IN 47802 
812-238 1456 

Ham Headquarters of the Midwest. 
Store in Meadow Shopping Center. 


KRYDER ELECTRONICS 

GEORGETOWN NORTH 
SHOPPING CENTER 
2810 MAPLECREST RD. 

FORT WAYNE, IN 46815 
219-484-4846 

We service what we sell. 10-9 T, 
TH, F; 10-5 W, SAT. 


Iowa 


BOB SMITH ELECTRONICS 

12 SOUTH 21ST STREET 
FT. DODGE, IA 50501 
515-576-3886 
For an EZ deal. 


Kansas 


ASSOCIATED RADIO 

8012 CONSER P.O.B. 4327 
OVERLAND PARK, KS 66204 
913-381-5901 

Amateur Radio's Top Dealer. 
Buy — Sell — Trade. 
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Amateur Radio Dealer 


Kentucky 


COHOON AMATEUR SUPPLY 

HIGHWAY 475 
TRENTON, KY 42286 
502-886-4535 

Yaesu, Ten-Tec, Tempo, Dentron. 
Our service is the BEST. 


Maryland 


COMM CENTER, INC. 

9624 FT. MEADE ROAD 
LAUREL PLAZA RT. 198 
LAUREL, MD 20810 
301-792-0600 

New & Used Amateur Equipment. 
Wilson, Ten-Tec, R. L. Drake, Tempo 


PROFESSIONAL 

ELECTRONICS CO., INC. 

1710 JOAN AVENUE 
BALTIMORE, MD 21234 
301-661-2123 

A professional place for amateurs. 
Service-sales-design. 


Massachusetts 


TUFTS RADIO ELECTRONICS 

209 MYSTIC AVENUE 
MEDFORD, MA 02155 
617-395 8280 
New England’s friendliest 
ham store. 


Michigan 


RADIO SUPPLY & ENGINEERING 

1207 WEST 14 MILE ROAD 
CLAWSON, Ml 48017 

313-435-5660 

10001 Chalmers, Detroit, Ml 
48213, 313-371-9050. 


Minnesota 


DACOM 

3926 BEAU D’RUE DRIVE 
EAGAN, MN 55122 
612-454-7420 
Full Sales & Service 
HF thru UHF 


ELECTRONIC CENTER, INC. 

127 THIRD AVENUE NORTH 

MINNEAPOLIS, MN 55401 

612-371-5240 

ECI is still your best buy. 


Missouri 


HAM RADIO CENTER, INC. 

8340-42 OLIVE BLVD. 

ST. LOUIS, MO 63132 
800-325-3636 
See Our Ads 
In This Issue. 


MIDCOM ELECTRONICS, INC. 

2506 SO. BRENTWOOD BLVD. 
ST. LOUIS, MO 63144 

314-961-9990 

At Midcom you can try before you 
buy! 


Nebraska 


COMMUNICATIONS CENTER, INC. 

2226 NORTH 48 ST. 

LINCOLN, NE 68504 
800-228-4097 

Yaesu, Drake, Tempo, Swan, 

HyGain - call Toll Free 


New Hampshire 


EVANS RADIO, INC. 

BOX 893, RT. 3A BOW JUNCTION 
CONCORD, NH 03301 
603-224-9961 

Icom, Dentron & Yaesu dealer. 

We service what we sell. 


New Jersey 


ATKINSON & SMITH, INC. 

17 LEWIS ST. 
EATONTOWN, NJ 07724 
201-542-2447 
Ham supplies since "55”. 


New Mexico 


ELECTRONIC MODULE 

601 N. TURNER 
HOBBS, NM 88240 
505-397-3012 

Yaesu, Kenwood, Swan, Dentron, 
Tempo, Atlas, Wilson, Cushcraft 


New York 


ADIRONDACK RADIO SUPPLY, INC. 

185 W. MAIN STREET 
AMSTERDAM, NY 12010 
518-842-8350 

Yaesu dealer for the Northeast. 


CFP COMMUNICATIONS 

211 NORTH MAIN STREET 
HORSEHEADS, NY 12010 
607-739-0187 

Jim Beckett, WA2KTJ, Manager 
Bryant Hozempa, WB2LVW, Sales 


GRAND CENTRAL RADIO 

124 EAST 44 STREET 
NEW YORK, NY 10017 
212-682-3869 

Drake, Atlas, Ten-Tec, Midland, 
Hy-Gain, Mosley in stock 


HARRISON 

“HAM HEADQUARTERS, USA” 

ROUTE 110 & SMITH STREET 
FARMINGDALE, L. I., N. Y. 11735 
516-293-7990 

Since 1925 . . . Service, Satisfaction, 
Savings. Try Us! 


RADIO WORLD 

ONEIDA COUNTY AIRPORT 
TERMINAL BLDG. 

ORISKANY, NY 13424 

315-337-2622 

New & used ham equipment. 

See Warren K2IXN or Joe WB2GJR 


Ohio 


UNIVERSAL SERVICE 

114 N. THIRD STREET 
COLUMBUS, OH 43215 
614-221-2335 

Give U.S. a try when ready to buy. 


Oklahoma 


RADIO STORE, INC. 

2102 SOUTHWEST 59th ST. 

(AT 59th & S. PENNSYLVANIA) 
OKLAHOMA CITY, OK 73119 
405 682-2929 

New and used equipment — 
parts and supply. 


Oregon 


PORTLAND RADIO SUPPLY CO. 

1234 S.W. STARK STREET 
PORTLAND, OREGON 97205 
503-228-8647 

Second location, 1133 S. Riverside 
Avenue, Medford, OR 97501. 


Pennsylvania 


ELECTRONIC EXCHANGE 

136 N. MAIN STREET 

SOUDERTON, PA 18964 

215-723-1200 

New & Used Amateur Radio 

sales and service. 


“HAM” BUERGER, INC. 

68 N. YORK ROAD 
WILLOW GROVE, PA 19090 
215-659-5900 

Communications specialists. 
Sales and service. 


HAMTRONICS, DIV. OF 
TREVOSE ELECT. 

4033 BROWNSVILLE ROAD 
TREVOSE, PA 19047 
215-357-1400 
Same location for 25 years. 
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South Carolina 


AMATEUR RADIO ELECTRONICS 

100 STATE ST. 

WEST COLUMBIA. SC 29169 

803-7967957 

Featuring Swan Equipment 

Tennessee 

GERMANTOWN AMATEUR SUPPLY 

3203 SUMMER AVE. 

MEMPHIS, TN 38112 
800-238 6168 
No monkey business. Call 
Toll Free. 

J-TRON ELECTRONICS 

505 MEMORIAL BLVD. 
SPRINGFIELD. TN 37172 
615 384-3501 
Ten-Tec dealer — call or 
write for best trade. 

Texas 

AGL ELECTRONICS 

3068 FOREST LANE. SUITE 309 
DALLAS. TX 75234 
214-241-6414 (within Texas) 
Out-of-State, Call our toll-free 
number 800-527-7418. 

HARDIN ELECTRONICS 

5635 E. ROSEDALE 

FT. WORTH, TX 76112 

817-461-9761 

Your Full Line Authorized 

Yaesu Dealer. 

Wisconsin 

AMATEUR 

ELECTRONIC SUPPLY, INC. 

4828 WEST FOND du LAC AVENUE 
MILWAUKEE, Wl 53216 
414-442-4200 

Open Mon & Fri 9-9, Tues, Wed, 
Thurs, 9-5:30, Sat, 9-3. 




from DRAKE 


The R.L. Drake Company is 
pleased to report that the 


Drake UV-3 

Multi-Band FM Transceiver 
covers the new FM Repeater 
Sub-Band expansions 



See the Drake UV-3 Brochure 


for complete specifications. 


which were just 
announced by the 
FCC for 2 meter 
and 220 MHz 
Amateur Bands. 

NO RETUNING 
NECESSARY 


R. L. DRAKE COMPANY C3> ill if Ml 

540 Richard Street Miamisburg Ohio 45342 • Phone (513) 866-2421 • Telex 288*017 

Western Sales and Service Center. 2020 Western Street. Las Vegas. Nevada 89102 • 702 382*9470 


5 BAND OPERATION - 
ONLY ONE NEAT SMALL 
ANTENNA FOR CONG¬ 
ESTED HOUSING AND 
APARTMENT OWELLERSf 


FOR ALL AMATEUR HF 
TRANSMITTERS GUARAN¬ 
TEED FOR 1.000 WATTS 
POWER LIGHT. NEAT 
WEATHERPROOF 


CsmpliU ll shown total length 102 ft with 90ft Of 52 Ohm 
RG58U coo* and PL2S9 connector Hl-impoct molded reso¬ 
nant traps (wt. 3 os. 1”i 5** long) You |ust tune to desired 
band for eiceHeni raportsl Excellent for ALL world - wide 
receivers and amateur transmitters For NOVICE AND ALL 
CLASS AMATEURS! NO EXTRA TUNERS OR GADGETS 
NEEDED! Eliminates 5 separate antennas with escellent 
performance guaranteed Can be used as Inverted V NO 
HAYWIRE HOUSE APPEARANCE! EASY INSTALLATION! 
80-40-20-15-10 meter bands Complete S39 9S 

40-20-15-10 meter bands 54-ft ant £36 95 

20-15-10 meter bands 24-ft ant £37.95 

SEND ONLY £5.00 (cash, c* . mo ) and pay postman balance 
COO plus postage on arrival or send full price for pp del 
BankAmertcard- - - Master Charge - - - Ph 308-236-5333 
Free Info available only from WESTERN ELECTRONICS 
Dept AH- 12 Kearney, Nebraska. 68847 


PLANET XP-7 CALLING EARTH 

Take* you "fo the e>ritinj( frontier* of aatronomy, 
with a sense of great adventure* to come' 

Dinah Moche THE PHYSICS TEACHER 

"Lively, human, thought-provoking" 

Ron Brarrwell IEEE SPECTRUM 

"An inapirntion to any young arieatist*' 

Bernard Burke PHYSICS TODAY 

A FASCINATING. POPULAR PERSONAL INSIGHT IOTO THE 
EXPLORATION OF THE COSMOS BY RADIO AND THE 
DISCOVERY OF THE OLDEST SIGNALS IN THE UNIVERSE 
112 BILLION YEARS! COMING FROM THE GREATEST 
DISTANCE. LEADING TO THE SEARCH FOR SIGNALS FROM 
EXTRATERRIXTRIAL CIVILIZATIONS 


John 

BIG EAR vT 

228 pages Illustrated 

Cygnu* (JuiiMir Hunks. Box 85, I’owcll. Ohio 43065 
$3.25 paper. $6.25 hitrd. post paid 



AMATEUR RADIO SUPPLY CO. 

6213 13TH AVENUE SOUTH 
SEATTLE. WA 98108 
206-767-3222 

First in Ham Radio in Washington 
Northwest Bird Distributor 


TONE ENCODER PAD -a™* 


Wyoming 


DENCO COMMUNICATIONS CENTER 

1728 EAST 2nd STREET 
CASPER, WY 82601 
307-234-9197 
Sales, Service to Wyoming 
and the Northern Rockies. 


DIGITRAN" Keyboard 
Output Level Set Pot 
Crystal Controlled-Digitally 
Synthesized Tones 
Strapping for Hi-Low Z Output 
Internal 5 V. Regulator 
Supply Voltage Range 7 to 24 V. 
RFI Suppression 
Velcro and Case Included 
Size 2.80 - 2.00 - 0.60 Inches 


o a a 


$54.95 

POSTPAID 
IN U.S.A. 

TEXAS RESIDENTS 
ADD 5% SALES TAX 
CHECK OR M.O. 

SEE UP-COMING AD FOR NEW 
AUTOMATIC UNIT: ATD-70 
2 NUMBERS, FIELD PROGRAM¬ 
MABLE. S79.95 

SATISFACTION 

GUARANTEED 


CLENG 


CLENG ELECTRONICS COMPANY 
BOX 12171 DALLAS .TEXAS 75225 











UlfSTCOffl 



Ttopicai 

Hmbem 

RRRL Southeastern 
Division 

CONVENTION 

FLAGLER 
DOG TRACK 

(37th Av«. at N.W. 7th St.) 

minmi, flp. 

Jan. 21-22, 
1978 

FREE PARKING INCLUDING 
OVERNIGHT SPACE FOR 
COMPLETELY 
SELF-CONTAINED RV's 

Pre- 

Registration 

* 2.50 

FOR SPECIAL HOTEL RATES 
AND FURTHER INFORMATION 
WRITE: 

P.O. BOX 350045 
RIVERSIDE STA. 
miAmi, FLA. 33135 


mrmiiTfm 


the new 2 meter VHF 
amplifier from Westcom. 

• An add-on unit, no internal connections or adjustments required to as¬ 
sociated equipment • Standard Amplifier Models operate FM. Linear 
Models operate all modes: SSB, FM, AM, RTTY, CW, etc. • ’ Microstrip" 
design provides high stability and optimum performance over wide band¬ 
width • Factory adjusted, no tuning required. • Mobile mounting bracket 
included • RF sensing T/R switching, adjustable dropout delay • Remote 
keying capability • Thermally coupled biasing • Reverse Voltage pro¬ 
tected and fused • Conservatively rated with oversized heat sink • Red 
LED indicators for monitoring DC and RF • VSWR protected • Ninety 
day material and workmanship warranty 


MODEL 

INPUT 

NOM 

NOM 

PRICE 

NO. 

POWER 

OUTPUT 

CURRENT 



(watta) 

(watta) 

13.8 VDC 


2M 3X30 

1-4 

30 

4 

$7295 

2M 3X30L- 

1-4 

30 

4 

$8295 

2M 10X40 

2-12 

40 

5 

$77,95 

2M 15X50L- 

5-15 

50 

6 

$94 95 

2M 15X80 

5-15 

80 

11 

$129 95 

2M 15X801' 

5-15 

80 

11 

$13995 

•Linear; AM. CW. FM. SSB, RTTY; Size: 4'/% 

x 5W x 2* 


technical specifications and data subject to change without nonce 


Call your local dealer, or write direct: 



1320 Grand Avenue San Marcos. 
California 92069 (714) 744-0700 



















Apollo Products-Little Giant Trans Systems Tuner Kit - $122.50 


Designed and engineered after "Apollo" — “Little Giant" 2500X 2. for an "engineered 
performance" Trans Systems Tuner and Adaptations of the Lew McCoy Transmatch, with 
power handling at the KW plus level! 


1 heavy inductance for 10-15-20- 
40 80 meter% 

6 pvc stand-offs. 4 for condensers 
and ? for inductance 
1 HD switch for band catching 10 
thru 80 meter coverage 
1 pkg 1?-gauge tinned round wire 
Cabinet included — Apollo "Sha 
dow Bo«es" M Kit includes sche 
matte Recommend parts layout 
INFO NOTf *377 OHM and *’600 
OHM “Open wire spaced ladder 
line" air dielectric 
•53 ■ wire diam **84 « wire diam 
mfo only — not supplied 


Kit includes: 

1 200 pfd wide spaced variable 
with isolantite insulation rated 
3.000 volts 

1 200 pfd dual section parallel 
condenser isolantited 

2 finger grip pointer knobs 2' 
diam white indented 

1 pvc insulated shaft couplings 
U to »/, 

3 SO-239 coax chassis connectors 
Tunes 5? ohm or 52-300-600* or 
random wires 


Apollo Products, Box 245, Vaughnsville, Ohio 45893 419-646-3495 

Subsidiary "Little Giant Antenna Labs" 


APOLLO PRODUCTS by "Village Twig" 


1S00X-2 

Rotary Antanna Switch 

Single pole 3 position Antenna Swtcn • 
Low SWR • Use op 10 30 MHr 500 Wall 
handing capacity Sloping From Console 

Cap $14.95 


450X-S Antenna Switch 

3-Position Side Switch low Loss 
Walnut gram Finish Chassis 
Goto Cover 

$7 95 


JSSMJ foo *- 2 

[ rj sm Bridge 

11 V Large Metet 

Sloping Panel Capmet RuPPer Feet 
Keep in Antenna Line up to t Kilowatt 

$37.50 

900X-2 

Wattmeter 

Measures RF in2 
*- .1 ranges ?5 and ?50 

^ —watts 52 Ohm input 

$35 50 

1700X-2 Vertical/Honzontal 
Antenna Switch 

Allows opeiator to select any one ol 3 
antennas or dummy load Two Antennas 
can be switched in simultaneously New 
Sloping Front Console Cab 

$14 95 


"TM" ' Trans-Systems- 
Tuner" or Homebrew 

Enclosure only Drilled | Machined 

$38 50 


APOLLO PRODUCTS 


L • Kit 

package enclosure Shadow Box 
machined with ? SO 239, 1 Pilot 
light 3 Rocker Switches and ? Knobs 
(Meter not met ) 

pkg $36 03 


BOX 245 VAUGHNSVILLE. OHIO 45893 - Phone (419) 646 3495 Evening Phone (419) 646 3495 


mlut j^tmnteur i 


FOUR 

DESIGNS 


SIX 

COLORS 


FOR SAMPLES ANO PRICES WRITE TO 

Jlrlislic £a6d <So. 

P O BOX 1662 ENGLEWOOD. COLO 80 $50 


I PAYCASH 

for your military surplus. 

It you have or know ol availability: TT-98 
TT-76 Telotypewrllor. AM-913 p/o TRC-24. PRM-31 

phone me collect 

Dave —(213) 760-1000 


NEW antenna principle 

PROVEN IN EXACTING TESTS ANO MANY YEARS ON THE AIR AT W.-MBH — K.-AST — KBVRM 


MADISON 

ELECTRONICS SUPPLY, INC. 

1508 McKINNEV HOUSTON. TEXAS 77002 
713/6580268 Niles 713/497-5683 


THE 


BEAM 

ANTENNA 


A COMPLETELY NEW ANTENNA 


only 27 inches high 
by 22 inches wide 


Here is an ultra compact beam antenna which can be tuned to any frequency between 7.0 and 14.5 
MHz. Weighing only 18 lbs. this antenna may not outperform a full sized beam but it sure will give 
you your share of DX and stateside contacts. Will handle 1 KW over a 100 kHz bandwidth. 

• Fully weather proof • Hi Q, attenuates harmonics 

• Mounts easily on TV masting • Comes assembled & tested KITS 10-40 $94.50 

• Fipure 8 pattern Cl A Q KH 

LITTLE GIANT MODEL 100X1000-40 OU 

Other models available tor 10. 15 & 20 meters Add $3 trans. 

Little Giant Antenna Labs, Box 245, Vaughnsville, Ohio 45893 

Subsidiary "Apollo Products'* Village Twig Co. 

419-646-3495 


MADISON 
SUPER STATION BUYS 

NEW OMNI-J 2-meter mobile or 

portable antenna. Va “ thread. 5 dB gain 
1 1 5-riB gam over conventional \-wave 
mobile whip antenna) $29.95; 220-MH/ 
$27.95. Guaranteed results 
PREMAX 4 foot ground rod plus clamp 

$4.50 

MIDLAND 23 136 dual meter reads SWR 
and relative power. Handles 1 KW from 
3 150 MH/ $21.95 

YAESU FT101EE t Hy Gam 18AVT/WB 
vertical antenna $649.00 

YAESU FT-101EX • Hy Gain 18AVT/WB 
vertical antenna $589.00 

HY GAIN 18AVT/WB 100 feet RG8 
coax $100.00 

HY GAIN 18V vertical $19.95 

Model 214 2m Yagt $21.50 

Hy Gain 2BDQ Dipole $39.95 

VHF SPECIALS: Kenwood TS700S List 
$679 Call for quota 

KLM: Antennas, Linears, Accessories All 
In Stock 

FREE balun w/2 meter base antenna. 
JANEL PREAMPS: In Stock Technical 
Books (ARRL. Sams. Tab. RCA, T.I., etc.) 
HAM X ROTOR (New Model! Turns 28 sq 
ft of antenna List $325 Order Now 
Your Price $289 
CDE HAM-l 11 $129.00 

BIRD 43 WATTMETERS plus slugs in stock. 
SWAN METERS: WM 6200 VHF Wattmeter 
$49.95; SWR 1A $21.95 
TELEX HEADSETS: In Stock 
CETRON 572B $24.95 ea. 

ADEL nibbling tool, $6.45; punch $3.50 
CABLE 5/32 . 6-strand, soft-drawn guy 
cable For mast or light tower. 3c foot. 
BELDEN COAX CABLE: 8237 RG8 19c ft. 
8214 RG8 foam 23. ft., 8448 8 wire rotor 
cable 14. ft., 8210 72 ohm kw twmlead 
$19/100 ft.. 8235 300 ohm kw twmlead 
$12/100 ft., Amphenol PL 259 59c, UG175 
adapter 19. . PL 258 dbl female $1.00. BNC 
female chassis mount 61r ea: MICRO 
RG 8 U same sue as RG 59. 2 KW PEP 
30 MH/ 16. /ft. 

NYLON CORD 5000 ft • per roll $15.00 
BELDEN 14 gauge copper stranded anten¬ 
na wire $5.00/100 ft. 

RG8 foam XtraFlex coax. 100% Braid 
coverage. 23* ft. 

22 gauge plastic covered ant wire for 
long wire, radials $3.50/1000 ft. 

HESTER SOLDER 1 lb 60/40. 062 $6.50 
Leader — Amateur Test Equip. — 10% 

off list 

Mallory 2 5A/1000PIV epoxy diode 19r ea. 

.001 MFD 20KV CAP. $1.95 


CALL FOR QUOTES ON: 
YAESU FT301D, FT301, KEN¬ 
WOOD TS520S, TS820S, 
TS600A, TR7400A, TR7500A, 
FT101E & ETO-ALPHA. ALL 
IN SEALED CARTONS. CALL 
FOR QUOTES ON ITEMS NOT 
LISTED. 

CALL FOR FAST QUOTE, OR WRITE ANO 
INCLUDE TELEPHONE NUMBER. IF WE 
HAVE TOUR BARGAIN. WE LL CALL YOU 
PREPAID. 


TERMS: All pr.ces FOB Houston. Prices subject 
lo change without notice All Items Guaranteed. 
Some ilems subject to prior sale Send letterhead 
lor Amateur dealers price list. Ten.is residents add 
5*. la. Please add postage estimate 

MADISON 

ELECTRONICS SUPPLY, INC. 

1508 McKINNEV HOUSTON. TEXAS 77002 
713/6580268 Niles 713/497-5683 
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UNIVERSAL 

TOWERS 

FREE STANDING 
ALUMINUM TOWER 
10” to 100' 

Prices from 
SI 28.00 (30 ) 
MOST 

POPULAR 


HAM TOWER 

EVER MADE! 
REQUEST 

NEW CATALOG 



NOW YOU CAN RECEIVE 
THE WEAK SIGNALS WITH THE 
NEW AMECO PREAMPLIFIER 


Model PT-2 is a continuous tuning 6-160 meter preamp designed tor use with a 
transceiver It contains new sophisticated control circuitry that permits it to De add 
^ I ed to virtually any transceiver with NO modification No serious ham can be without 

49 one ' 0,ne ' lealures include ’Improves sensitivity and signal to noise ratio 

’Boosts signals up to 26 db ’For AM SSB or CW ’Dual gate FET amplifier gives 
. I J superior cross-modulation protection ’Simple to install ’Improves immunity to 

. m » gL ’ | transceiver Ironl-end overload by use ol its variable gain attenuator ‘Provides 

master power control lor station equipment $69 9b 

Model PLF-2 is similar to the PT-2 except that it is used tor receivers only Does not have gam control S-J9 9b 
At leading distributors or write to 


AMECO EQUIPMENT CO. Div. Ameco Publishing Corp. 
275 Hillside Ave., Williston Park, N. Y. 11596 


TOWERS & 
ANTENNAS 

Communication Specialists 
Midwest Ham Headquarters 

For Over 38 Years 
HAMS 1 Write For Free Catalog 
and Wholesale Prices' 

Electronic Distributors, Inc. 

1960 Peck Muskegon. Ml 49441 
Tel: 616-726 3196 TELEX: 22-8411 


An invitation to join 
The 



onaut 


COLLINS & MORE 


Collins 75S3B. Ham rcvr $725.00 

Collins 312B4, Excell., round. $250.00 

Collins KWM-2 trenscvr. V.G. $650.00 

Collins 32S3, Ham Xmtr $695.00 

Collins 30S1, like new $1750.00 

Collins 75S3, very good $475.00 

Collins 32S3, round, late $1195.00 

Collins 75S3C, round, late $1295.00 

Collins R388/51J3, vy. gd. $425.00 

Drake R4C, new, boxed, w/250-500 Hz 

filters. $535.00 

National HR0500 receiver, exc. $795.00 
We slock good, used equipment from Collins, 
Drake, Heath and other manufacturers. Hundreds 
of test items also available. Call for specific re¬ 
quirements, or write for free catalog. 

DAMES COMMUNICATION SYSTEMS 

201-9984256 
10 SCHUYLER AVENUE 
NORTH ARLINGTON, N. J. 07032 

Merry Christmas and llappy New Year 


16-POLE p- 
R-4C SSB! 

Improve the early itige selectivity of your Drake R 4C wb»le 
jOding 8 *dc<tion«i poles Hotel 16) with internally mount 
•d. switchable *et of tint IF crystal fitter* Reduce QRM 
leakage, overload Ideal for DX and coniett work Overall 
tftepe factor better than t 4 Maximum tkirt lelecfivity with 
maximum intelligibility Two models available CF ? 6K 8 
retain modest pestbend tuning oner they are slightly wide* 
than second IF filter Total bandwidth 2300 H* at 6dB 
3100 Hr at 60dB CF2 3K-8 provide greater selectivity 
Total bandwidth 2100 H/ el 6dB 2900 H/ at OOdB Either 
set of filters can be mounted m receiver and relay switched 
with our kits which stan at S29 00 USB and LSB CF POK'D 
and CF 2 3K 8 pairs are SI20 00 pei set Money back if not 
satisfied 

Sherwood Engineering Inc. 

Dept. A 

1268 South Ogden St. . 

® Denver, Colo 80210 wh 
(303)722-2257 —■■■ £■ . I 

More Details? CHECK-OFF Page 150 


Argonaut 509 

Tired of push-button 
QSOs? Then the excitement 
of Argonauting is (or you! A challenge? 

Ot course. The test ot an operator? Perhaps. But above all it is the thrill ol 
working the world with five watts. 

The club is exclusive but if you enjoy the spirit of conquering distance with 
lower power, you are “In". There are no dues — just $359.00, the price of an 
Argonaut. Join more than two thousand fellow members with Argo fun. Your 
membership awaits you at most ham dealers. 

Argonaut 509 $359.00 


SPECIFICATIONS: 

Five bands. 3 5-30 MHz 
SSB and CW modes Fully solid 
state Permeability tuning 
Instant break-in. Instant band 
change. Built-in SWR bridge 
S-Meter. WWV Internal speaker 
Direct frequency readout. 
Receiver offset tuning Five 
watts Input Automatic sideband 
selection Plug-in circuit boards 
Vi uV receiver sensitivity. 

12-14 VDC or AC pack power 
Weight 6 pounds Size HWO 
4W”* 13"x7”. 


ACCESSORIES: 

Model 206 — 100 kHz Crystal 

Calibrator. $29 00 

Model 208 — CW Filter . . $29.00 

Model 210 — One Ampere 

Power Supply. $30 00 

Model 215P — Ceramic 

Microphone. $29 50 

Model KR5-A — Keyer $39 50 

For further information wnte 

w 

TEN-TEC 

SEVIERVILLE. TENNESSEE J7M2 

EXPORT 5715 LINCOLN AVE 
CHICAGO ILLINOIS 60645 
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ham radio 

cumulative index 


antennas and 
transmission lines 

general 

Antenna control, automatic azimuth/elevation 
for satellite communications 
WA3HLT p. 26. Jan 75 

Correction p. 58, Dec 75 

Antenna dimension (HN) 

WA9JMY p. 66. Jun 70 

Antennas and capture area 

K6MIO p. 42, Nov 69 

Antenna and controMink calculations for 
repeater licensing 

W7PUG p. 58, Nov 73 

Short circuit p. 59, Dec 73 

Antenna and feedline facts and fallacies 

W5JJ p. 24, May 73 

Antenna design, programmable 
calculator simplifies (HN) 

W3DVO p. 70. May 74 

Antenna gain (letter) 

W3AFM p. 62, May 76 

Antenna gain, measuring 

K6JYO p. 26, Jul 69 

Antenna switching, solid-state 

W2EEY p. 30, Nov 68 

Antenna wire, low-cost copper (HN) 

W2EUQ p. 73. Feb 77 

Anti-QRM methods 

W3FQJ p. 50, May 71 

Bridge for antenna measurements, simple 

W2CTK p. 34, Sep 70 

Cubical quad measurements 

W4YM p. 42, Jan 69 

Dipole center insulator (HN) 

WA1ABP p. 69, May 69 

Diversity receiving system 

W2EEY p. 12, Dec 71 

Dummy load and rf wattmeter, low-power 

W20LU p. 56, Apr 70 

Dummy loads, experimental 

W8YFB p. 36, Sep 68 

Dummy load, low-power vhf 
W89DNr p. 40, Sep 73 

Effective radiated power (HN) 

VE7CB p. 72, May 73 

Feedpoint impedance characteristics 
of practical antennas 

W5JJ p. 50, Dec 73 

Filters, low-pass, for 10 and 15 

W2EEY p. 42, Jan 72 

Gain vs antenna height, calculating 

WB8IFM p. 54, Nov 73 

GDO, new uses for 

K2ZSQ p. 48, Dec 68 

Gin pole, simple lever for raising masts 

WA2ANU P- 72, May 77 

Ground screen, alternative to radials 

WB0JGP p. 22, May 77 

Grounding, safer (letter) 

WA5KTC p. 59. May 72 

Ground rods (letter) 

W7FS p. 66, May 71 

Ground systems, vertical antenna 

W7LR p- 30, May 74 

Headings, beam antenna 

W6FFC p. 64. Apr 71 

Hook, line 'n sinker (HN) 

WA4NED p. 76, Sep 68 

Horizontal or vertical (HN) 

W7IV p- 62, Jun 72 

Impedance measurements, nonresonant antenna 
W7CSD p. 46. Apr 74 

Insulators, homemade antenna (HN) 

W7ZC p. 70, May 73 

Isotropic source and practical antennas 

K6FD p. 32, May 70 

Lightning protection (C&T) 

W1DTY p. 50. Jun 76 

Line-of-sight distance, calculating 

WB5CBC p. 56, Nov 76 

Measurement techniques for antennas 
and transmission lines 

W40Q p- 36, May 74 

Measuring antenna gain 

K6JYO P- 26, Jul 69 

Mobile mount, rigid (HN) 

VE7ABK p. 69, Jan 73 


1968-1977 

Power in reflected waves 

Woods p. 49, Oct 71 

Reflected power, some reflections on 

VE3AAZ p. 44, May 70 

Reflectometers 

K1YZW p. 65, Dec 69 

Rf current probe (HN) 

W6HPH p. 76, Oct 68 

Rf power meter, low-level 

W5WGF p. 58, Oct 72 

Sampling network, rf — the milli-trap 

W6QJW p. 34, Jan 73 

Smith chart, how to use 

W1DTY p. 16, Nov 70 

Correction p. 76, Dec 71 

Standing-wave ratios, importance of 

W2HB p. 26, Jul 73 

Correction (letter) p. 67. May 74 

Time-domain reflectometry, practical 

experimenter’s approach 

WA0PIA p. 22, May 71 

T-R switch 

K3KMO p. 61, Apr 69 

Voltage-probe antenna 

W1DTY p 20, Oct 70 

high-frequency antennas 

All band antenna portable (HN) 

W2INS p. 68, Jun 70 

All-band phased-vertical 

WA7GXO p. 32. May 72 

Antenna, 3.5 MHz, for a small lot 

W6AGX p. 28, May 73 

Antenna potpourri 

W3FQJ p. 54, May 72 

Antenna systems for 80 and 40 meters 

K6KA p. 55. Feb 70 

Army loop antenna — revisited 

W3FQJ p. 59. Sep 71 

Added notes p. 64, Jan 72 

Beam antenna, improved triangular shaped 
W6DL p. 20, May 70 

Beam for ten meters, economical 

W1FPF p. 54, Mar 70 

Beverage antenna 

W3FQJ p. 67. Dec 71 

Big beam for 10 meters 

VE1TG p. 32, Mar 68 

Bobtail curtain array 

W8YFB p. 81, May 77 

Bobtail curtain array, forty-meter 

VE1TG p. 58. Jul 69 

Coaxial dipole antenna, analysis of 

W2DU p. 46, Aug 76 

Coaxial dipole, multiband (HN) 

W4BDK p. 71, May 73 

Collinear. six-element, for 

W0YBF p. 22, May 76 

Compact antennas for 20 meters 

W4ROS p. 38, May 71 

Converted-vee, 80 and 40 meter 

W6JKR p. 18, Dec 69 

Corner-fed loop, low frequency 

ZL1BN p. 30. Apr 76 

Installation modified p. 41, Feb 77 

Cubical quad antenna design parameters 

K60PZ p. 55, Aug 70 

Cubical-quad antennas, mechanical design of 
VE3II p. 44, Oct 74 

Cubical-quad antennas, unusual 

W1DTY p. 6, May 70 

Cubical quad, improved low-profile, three band 
W1HXU p. 25, May 76 

Cubical quad, three-band 

W1HXU p. 22, Jul 75 

Curtain antenna. (HN) 

W4ATE p. 66, May 72 

Dipole, all-band tuned 

ZS6BT p. 22, Oct 72 

Dipole antennas on non-harmonic 
frequencies (HN) 

W2CTK p. 72, Mar 69 

Dipole beam 

W3FQJ p. 56, Jun 74 

Dipole pairs, low SWR 

W6FPO p. 42, Oct 72 

Dipole sloping inverted-vee 

W6NIF p. 48, Feb 69 

Double bi-square array 

W6FFF p. 32, May 71 

Dual-band antennas, compact 

W6SAI p. 18, Mar 70 


DX antenna, single-element 

W6FHM p. 52, Dec 72 

Performance (letter) p. 65, Oct 73 

Folded mini-monopole antenna 

W6SAI p. 32, May 68 

Four-band wire antenna 

W3FQJ p. 53, Aug 75 

Ground-plane antenna: history and development 

K2FF p. 26, Jan 77 

Ground-plane, multiband (HN) 

JA1QIY p. 62, May 71 

Groundplane, three-band 

LA1EI p. 6, May 72 

Correction p. 91, Dec 72 

Footnote (letter) p. 65, Oct 72 

High-frequency amateur antennas 

W2WLR p. 28, Apr 69 

High-frequency diversity antennas 

W2WLR p. 28, Oct 69 

Horizontal-antenna gain at selected 
vertical radiation angles 

W7LR p. 54, Feb 76 

Horizontal antennas, optimum height for 

W7LR p. 40. Jun 74 

Horizontal antennas, vertical radiation patterns 
WA9RQY p. 58, May 74 

Inverted-vee antenna (letter) 

WB6AQF p. 66, May 71 

Inverted-vee antenna, modified 

W2KTW p. 40. Oct 71 

Inverted-vee installation, improved low-band (HN) 

W9KNI p. 68, May 76 

Inverted V or delta loop, how to add to tower 

K4DJC p. 32, Jul 76 

Large vertical, 160 and 80 meters 

W7IV p. 8, May 75 

Log-periodic antenna, 14. 21 and 28 MHz 

W4AEO p. 18, Aug 73 

Log-periodic antennas, 7-MHz 

W4AEO p. 16, May 73 

Log-periodic antennas, feed system for 

W4AEO p. 30, Oct 74 

Log periodic antennas, graphical design 
method for 

W4AEO p. 14, May 75 

Log-periodic antennas, vertical 
monopole, 3.5 and 7.0 MHz 
W4AEO p. 44, Sep 73 

Log-periodic beams, improved (letter) 

W4AEO p. 74, May 75 

Log-periodic beam, 15 and 20 meters 

W4AEO p. 6, May 74 

Log periodic feeds (letter) 

W4AEO p. 66, May 74 

Log-periodic, three-band 
W4AEO p. 28, Sep 72 

Longwire antenna, new design 

K4EF p. 10, May 77 

Long-wire multiband antenna 

W3FQJ p. 28, Nov 69 

Loop antennas 

W40Q p. 18, Dec 76 

Loop receiving antenna 

W2IMB p. 66, May 75 

Correction p. 58, Dec 75 

Loop-yagi antennas 

VK2ZTB p. 30, May 76 

Low-mounted antennas 

W3FQJ p. 66, May 73 

Mobile antenna, helically wound 

ZE6JP p. 40. Dec 72 

Mono-loop antenna (HN) 

W8BW p. 70, Sep 69 

Multiband dipoles for portable use 

W6SAI p. 12, May 70 

Phased array, design your own 

K1AON p. 78, May 77 

Phased array, electrically-controlled 

W5TRS p. 52, May 75 

Phased vertical array, fine tuning 

W4FXE p. 46, May 77 

Phased vertical array, four-element 

W8HXR p. 24, May 75 

Quad antenna, multiband 

DJ4VM p. 41, Aug 69 

Receiving antennas 

K6ZGQ p. 56, May 70 

Satellite antenna, simple (HN) 

WA6PXY p. 59, Feb 75 

Selective antenna system minimizes 
unwanted signals 

W5TRS p. 28, May 76 

Shunt-feed systems for grounded vertical 
radiators, how to design 

W40Q p. 34, May 75 



Simple antennas for 40 and 80 

W5RUB p. 16, Dec 72 

Simple 1-, 2- and 3-band antennas 

W9EGQ p. 54, Jul 68 

Sloping dipoles 

W5RUB p. 19, Dec 72 

Performance (letter) p. 76, May 73 

Small-loop antennas 

W4YOT p. 36, May 72 

Stub bandswitched antennas 

W2EEY p. 50, Jul 69 

Suitcase antenna, high-frequency 

VK5BI p- 61. May 73 

Tailoring your antenna, how to 

KH6HDM p. 34, May 73 

Telephone-wire antenna (HN) 

K9TBD p. 70, May 76 

Three-band ground plane 

W6HPH p. 32, Oct 68 

Triangle antennas 

W3FQJ p. 56, Aug 71 

Triangle antennas 

W6KIW p. 58, May 72 

Triangle antennas (letter) 

K4ZZV p. 72, Nov 71 

Triangle beams 

W3FQJ p. 70, Dec 71 

Tuning aid for the sightless (HN) 

W6VX p. 83, Sep 76 

Unidirectional antenna for the low-frequency 
bands 

GW3NJY p. 61, Jan 70 

Vertical antenna radiation patterns 

W7LR p. 50, Apr 74 

Vertical antenna, low-band 

W4IYB p. 70, Jul 72 

Vertical antenna, three-band 

W9BQE p. 44. May 74 

Vertical antennas, improving performance of 
K6FD p. 54, Dec 74 

Vertical antennas, performance characteristics 
W7LR p. 34, Mar 74 

Vertical beam antenna, 80 meter 

VE1TG p. 26, May 70 

Vertical dipole, gamma-loop-fed 

W6SAI p. 19. May 72 

Vertical for 80 meters, top-loaded 

W2MB p. 20, Sep 71 

Vertical radiators 

W40Q p. 16, Apr 73 

Vertical, top-loaded 80 meter 

VE1TG p. 48, Jun 69 

Vertical-tower antenna system 

W40Q p. 56, May 73 

Whips and loops as apartment antennas 

W2EEY p. 80. Mar 68 

Windom antenna, four-band 

W4VUO p. 62, Jan 74 

Correction (letter) p. 74, Sep 74 

Zepp antenna, extended 

W6QVI p. 48, Dec 73 

ZL special antenna, understanding the 

WA6TKT p. 38, May 76 

3.5-MHz phased horizontal array 

K4JC p. 56, May 77 

7-MHz short vertical antenna 

W8TYX p- 60, Jun 77 

160-meter loop, receiving 

K6HTM p. 46, May 74 

160-meter vertical, shortened (HN) 

W6VX P- 72, May 76 

160 meters with 40-meter vertical 

W2IMB P- 34, Oct 72 


vhf antennas 


Antennas for satellite communications, simple 
K4GSX p. 24, May 74 

Circularly-polarized ground-plane 

antenna for satellite communications 
K4GSX p 28, Dec 74 

Collinear antenna for two meters, nine-element 
W6RJ0 P- 12, May 72 

Collinear antenna (letter) 

W6SAI P- 70, Oct 71 

Collinear array for two meters, 4-element 

WB6KGF P- 6, May 71 

Collinear antenna, four element 440-MHz 

WA6HTP p. 38, May 73 

Collinear, six meter 

K4ERO P 59, Nov 69 

Converting low-band mobile antenna to 
144-MHz (HN) 

K7ARR p. 90, May 77 

Corner reflector antenna, 432 MHz 

WA2FSQ P 24, Nov 71 

Cubical quad, economy six-meter 

W6DOR P- 60, Apr 69 

Feed horn, cylindrical, for parabolic reflectors 
WA9HUV p. 16, May 76 

Ground plane, 2-meter, 0.7 wavelength 

W3WZA P- 40. Mar 69 

Ground plane, portable vhf (HN) 

K9DHD P- 71, May 73 

J-pole antenna for 6-meters 

K4SDY p. 48, Aug 68 


Log-periodic, yagi beam 

K6RIL, W6SAI p. 8, Jul 69 

Correction p. 68, Feb 70 

Magnet-mount antenna, portable (HN) 

WB2YYU p. 67, May 76 

Matching techniques for vhf/uhf antennas 

W1JAA p. 50, Jul 76 

Microwave antenna, Low-cost 

K6HIJ p. 52, Nov 69 

Mobile antenna, magnet-mount 

W1HCI p. 54, Sep 75 

Mobile antenna, six-meter (HN) 

W4PSJ p. 77, Oct 70 

Mobile antennas, vhf, comparison of 

W4MNW p. 52, May 77 

Moonbounce antenna, practical 144-MHz 

K6HCP p. 52, May 70 

Oscar antenna, mobile (HN) 

W60AL p. 67, May 76 

Parabolic reflector antennas 

VK3ATN p. 12, May 74 

Parabolic reflector element spacing 

WA9HUV p. 28, May 75 

Parabolic reflector gain 

W2TQK p. 50, Jul 75 

Parabolic reflectors, finding the focal length (HN) 
WA4WDL p. 57, Mar 74 

Parabolic reflector, 16-foot homebrew 

WB6IOM p. 8, Aug 69 

Quad-yagi arrays, 432- and 1296-MHz 

W3AED p. 20, May 73 

Short circuit p. 58, Dec 73 

Simple antennas, 144-MHz 

WA3NFW p. 30, May 73 

Switch, antenna for 2 meters, solid-state 

K2ZSQ p. 48, May 69 

Two-meter antenna, simple (HN) 

W6BLZ p. 78, Aug 68 

Two-meter fm antenna (HN) 

W86KYE p. 64, May 71 

Two-meter mobile antennas 

W6BLZ p. 76, May 68 

Vertical antennas, truth about %-wavelength 
K0DOK p 48, May 74 

Added note (letter) p. 54, Jan 75 

Vhf antenna switching without relays (HN) 

K2ZSQ p. 76, Sep 68 

Whip, 5/8-wave, 144 MHz (HN) 

VE3DDD p. 70, Apr 73 

Yagi antennas, how to design 

W1JR p. 22, Aug 77 

Yagi, 1296-MHz 

W2CQH p. 24, May 72 

7-MHz attic antenna (HN) 

W2ISL p. 68, May 76 

10-GHz dielectric antenna (HN) 

WA4WDL p. 80, May 75 

144-MHz vertical, %-wavelength 

K6KLO p. 40, Jul 74 

144-MHz antenna, 5 / 8 -wavelength 
built from CB mobile whip (HN) 

WB4WSU P- 67, Jun 74 

144-MHz colinear uses PVC pipe mast (HN) 

K8LLZ p. 66, May 76 

144-MHz mobile antenna (HN) 

W2EUQ P 80, Mar 77 

144-MHz vertical mobile antennas, % and 
% wavelength, test data on 
W2LTJ, W2CQH p. 46, May 76 

144-MHz, 5 / 8 -wavelength vertical 
W1RHN p. 50, Mar 76 

144-MHz, %-wavelength, vertical antenna 
for mobile 

K4LPQ p. 42, May 76 

432 MHz high-gain Yagi 

K6HCP p. 46. Jan 76 

Comments. W0PW p. 63. May 76 

432-MHz OSCAR antenna (HN) 

W1JAA p. 58. Jul 75 

1296-MHz Yagi array 

W3AED p. 40. May 75 

matching and tuning 

Antenna coupler for three-band beams 

ZS6BT p. 42, May 72 

Antenna coupler, six-meter 

K1RAK p. 44. Jul 71 

Antenna impedance transformer for 
receivers (HN) 

W6NIF p. 70, Jan 70 

Antenna instrumentation, simple, (repair bench) 
K4IPV p. 71. Jul 77 

Antenna matcher, one-man 

W4SD p. 24, Jun 71 

Antenna tuner adjustment (HN) 

WA4MTH p. 53, Dec 75 

Antenna tuner, automatic 

WA0AQC p. 36, Nov 72 

Antenna tuner, medium-power toroidal 

WB2ZSH p. 58, Jan 74 

Antenna tuner for optimum power transfer 
W2WLR p. 28, May 70 

Antenna tuners 

W3FQJ p. 58, Dec 72 

Antenna tuning units 

W3FQJ p. 58, Jan 73 


Baiun, adjustable for yagi antennas 

W6SAI p. 14, May 71 

Baiun, Simplified (HN) 

WA0KKC p. 73, Oct 69 

Baiuns, wideband bridge 

W6SAI, WA6BAN p. 28, Dec 68 

Broadband Antenna Baiuns 

W6SAI p. 6, Jun 68 

Couplers, random-length antenna 

W2EEY p. 32, Jan 70 

Dummy loads 

W4MB p. 40, Mar 76 

Feeding and matching techniques for 
vhf/uhf antennas 

W1JAA p. 54, May 76 

Gamma-match capacitor, remotely controlled 
K2BT p. 74, May 75 

Gamma-matching networks, how to design 

W7ITB p. 46, May 73 

Impedance bridge, low-cost RX 

W8YFB p. 6, May 73 

Impedance-matching baluns, open-wire 

W6MUR p. 46, Nov 73 

Impedance-matching systems, designing 

W7CSD p. 58, Jul 73 

Loads, affect of mismatched transmitter 

W5JJ p. 60, Sep 69 

Matching, antenna, two-band with stubs 

W6MUR p. 18, Oct 73 

Matching system, two-capacitor 

W6MUR p. 58, Sep 73 

Measuring complex impedance with swr bridge 
WB4KSS p. 46, May 75 

Mobile transmitter, loading 

W4YB p. 46, May 72 

Noise bridge, antenna 

WB2EGZ p. 18, Dec 70 

Noise bridge, antenna (HN) 

K8EEG p. 71, May 74 

Noise bridge for impedance measurements 
YA1GJM p. 62, Jan 73 

Added notes p. 66, May 74; p. 60, Mar 75 

Phase meter, rf 

VE2AYU, Korth p. 28, Apr 73 

Quadrifilar toroid (HN) 

W9LL p. 52. Dec 75 

Stub-switched, stub-matched antennas 

W2EEY p. 34, Jan 69 

Swr alarm circuits 

W2EEY p. 73, Apr 70 

Swr bridge 

WB2ZSH p. 55, Oct 71 

Swr bridge and power meter, integrated 

W6DOB p. 40, May 70 

Swr bridge readings (HN) 

W6FPO p. 63, Aug 73 

Swr indicator, aural, for the visually handicapped 


K6HTM 

p. 52, 

Swr meter 


W6VSV 

p. 6. 

Swr meter, improving (HN) 


W5NPD 

p. 68, 

Transmatch, five-to-one 


W7IV 

p. 54, 

Transmission lines, grid dipping 

(HN) 

W20LU 

p. 72, 

Transmission lines, uhf 


WA2VTR 

p. 36, 

Uhf coax connectors (HN) 


W0LCP 

p. 70. 


towers and rotators 

Antenna and rotator preventive maintenance 
WA1ABP p. 66, Jan 69 

Antenna and tower restrictions 

W7IV p. 24, Jan 76 

Antenna mast, build your own tilt-over 

W6KRT p. 42, Feb 70 

Correction p. 76, Sep 70 

Az-el antenna mount for satellite 
communications 

W2LX p. 34, Mar 75 

Cornell-Oubilier rotators (HN) 

K6KA p. 82, May 75 

Ham-M modifications (HN) 

W2TQK p. 72, May 76 

Ham-M rotator automatic position control 

WB6GNM p. 42, May 77 

Keeping your beam, tips for 

W6BLZ p. 50, Aug 68 

Pipe antenna masts, design data for 

W3MR p. 52. Sep 74 

Added design notes (letter) p. 75. May 75 

Rotator, AR-22, fixing a sticky 

WA1ABP p. 34. Jun 71 

Rotator for medium-sized beams 

K2BT p. 48, May 76 

Rotator, T-45, Improvement (HN) 

WA0VAM p. 64, Sep 71 

Stress analysis of antenna systems 

W2FZJ p. 23, Oct 71 

Telescoping tv masts (HN) 

WA0KKC p. 57, Feb 73 

Tiltover tower base, low-cost 

WA1ABP p. 86, Apr 68 

Tilt-over tower uses extension ladder 

W5TRS p. 71, May 75 
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Tower guying (HN) 

K9MM p. 98, Nov 77 

Tower, homemade tilt-over 

WA3EWH p. 28. May 71 

Tower, wind-protected crank-up 

(HN) p. 74, Oct 69 

Towers and rotators 

K6KA p. 34, May 76 

Wind loading on towers and antenna 
structures, how to calculate 
K4KJ p. 16, Aug 74 

Added note P- 56, Jul 75 


transmission lines 

Antenna-transmission line analog, part 1 

W6UYH p. 52, Apr 77 

Antenna-transmission line analog, part 2 

W6UYH p. 29, May 77 

Baiun, coaxial 

WA0RDX p. 26, May 77 

Coax cable dehumidifier 

K4RJ p. 26, Sep 73 

Coax connectors, repairing broken (HN) 

W0HKF p- 66, Jun 70 

Coaxial cable (C&T) 

W1DTY p. 50, Jun 76 

Coaxial cable, checking (letter) 

W20LU p. 68, May 71 

Coaxial cable connectors (HN) 

WA1ABP P- 71, Mar 69 

Coaxial-cable fittings, type-F 

K2MDO p. 44, May 71 

Coaxial cable supports (HN) 

W2GA P- 56, Jun 68 

Coaxial cable, what you know about 

W9ISB P- 30, Sep 68 

Coaxial connectors can generate rfi 

W1DTY p. 48, Jun 76 

Coaxial feedthrough panel (HN) 

W3URE P- 70. Apr 69 

Coaxial-line loss, measuring with reflectometer 
W2VCI P- 50, May 72 

Coax, Low-cost (HN) 

K6BIJ p- 74, Oct 69 

Coaxial transmission lines, underground 

W0FCH P- 38, May 70 

Impedance transformer, non-synchronous (HN) 
W5TRS P- 66, Sep 75 

Comments, W3DV0 p. 63, May 76 

Open-wire feedthrough insulator (HN) 

W4RNL P- 79, May 75 

Remote switching multiband antennas 

G3LTZ P 68, May 77 

Single feedline for multiple antennas 

K2ISP P 58, May 71 

Solenoid rotary switches 

W2EEY P- 36, Apr 68 

Transmission line calculations, 
using your pocket calculator for 
W5TRS P 40, Nov 76 

Tuner, receiver (HN) 

WA7KRE p. 72, Mar 69 

Tuner, wall-to-wall antenna (HN) 

W20UX p. 56, Dec 70 

Uhf microstrip swr bridge 

W4CGC p. 22, Dec 72 

VSWR indicator, computing 

WB9CYY p. 58, Jan 77 

short circuit P- 94, May 77 


audio 


Audio age principles and practice 

WA5SNZ p. 28, 

Audio amplifier and squelch circuit 

W6AJF p- 36, 

Audio CW filter 

W7DI p 54, 

Audio filter, tunable, for weak-signal 
communications 
K6HCP 

Audio filters, aligning (HN) 

W4ATE 

Audio filters, inexpensive 
W8YFB 

Audio filter mod (HN) 

K6HIL 

Audio mixer (HN) 

W6KNE 

Audio module, a complete 
K4DHC 

Audio-oscillator module, Cordover 

WB2GQY p. 44, 

Correction p. 80, 

Audio-power integrated circuits 

W3FQJ p. 64, 

Audio transducer (HN) 

WAIOPN P- 59 

Binaural CW reception, synthesizer for 
W6NRW p. 46, 

Comment p. 77, 

Compressor, dual channel 

W2EEY p- 40, 


p. 28, 

P- 72, 
p. 24, 

p. 60, 
p. 66, 
p. 18, 


Jun 71 
Aug 68 
Nov 71 

Nov 75 

Aug 72 

Aug 72 

Jan 72 

Nov 76 

Jun 73 

Mar 71 
Dec 71 

Jan 76 

, Jul 75 

Nov 75 
Feb 77 


Distortion and splatter 

K5LLI p. 44, Dec 70 

Dynamic microphones (C&T) 

W1DTY p. 46, Jun 76 

Filter for CW, tunable audio 

WA1JSM p. 34, Aug 70 

Filter-frequency translator for cw reception, 
integrated audio 

W2EEY p. 24, Jun 70 

Filter, lowpass audio, simple 

OD5CG p. 54, Jan 74 

Filter, simple audio 

W4NVK p. 44. Oct 70 

Filter, tunable peak-notch audio 

W2EEY p. 22, Mar 70 

Filter, variable bandpass audio 

W3AEX p. 36, Apr 70 

Gain control 1C for audio signal processing 

Jung p. 47, Jul 77 

Hang age circuit for ssb and CW 

W1ERJ p. 50, Sep 72 

Headphone cords (HN) 

W20LU p. 62, Nov 75 

Headphones, lightweight 

K6KA p. 34, Sep 68 

Impedance match, microphone (HN) 

W5JJ p. 67, Sep 73 

Increased flexibility for the MFJ 
Enterprises CW filters 

K3NEZ p. 58, Dec 76 

Intercom, simple (HN) 

W4AYV p. 66, Jul 72 

Microphone preamplifier with age 

Bryant p. 28, Nov 71 

Microphone, using Shure 401A with 
the Drake TR-4 (HN) 

G3XOM p. 68, Sep 73 

Microphones, muting (HN) 

W6IL p. 63, Nov 75 

Notch filter, tunable RC 

WA5SNZ p. 16, Sep 75 

Comment p. 78, Apr 77 

Oscillator, audio, 1C 

W6GXN p. 50. Feb 73 

Oscillator-monitor, solid-state audio 

WA1JSM p, 48, Sep 70 

Phone patch 

W8GRG p. 20, Jul 71 

Pre-emphasis for ssb transmitters 

OH2CD p. 38, Feb 72 

RC active filters using op amps 

W4IYB p. 54, Oct 76 

Receivers, better audio for 

K7GCO p. 74, Apr 77 

Rf clipper for the Collins S-line 

K6JYO p. 18, Aug 71 

Rf speech processor, ssb 

W2MB p. 18, Sep 73 

Speaker-driver module, 1C 

WA2GCF p. 24, Sep 72 

Speech amplifiers, curing distortion 

Allen p. 42, Aug 70 

Speech clipper, 1C 

K6HTM p. 18. Feb 73 

Added notes (letter) p. 64, Oct 73 

Speech clippers, rf 

G6XN p. 26, Nov; p 12, Dec 72 

Added notes p. 58, Aug 73; p. 72, Sep 74 

Speech clipping in single-sideband equipment 
K1YZW p. 22, Feb 71 

Speech clipping (letter) 

W3EJD p. 72, Jul 72 

Speech compressor (HN) 

Novotny p. 70, Feb 76 

Speech processing 

W1DTY p. 60, Jun 68 

Speech processing, principles of 

ZL1BN p. 28, Feb 75 

Added notes p. 75, May 75; p. 64, Nov 75 

Speech processing technique, split audio band 
W1DTY p. 30, Jun 76 

Speech processor, audio-frequency 

K3PDW p. 48, Aug 77 

Short circuit p. 68, Dec 77 

Speech processor for ssb, simple 

K6PHT p. 22, Apr 70 

Speech processor, 1C 

VK9GN p. 31, Dec 71 

Speech processor, logarithmic 

WA3FIY p. 38, Jan 70 

Squelch, audio-actuated 

K4MOG p. 52, Apr 72 

Synthesizer-filter, binaural 

W6NRW p. 52, Nov 76 

Tape head cleaners (letter) 

K4MSG p. 62, May 72 

Tape head cleaning (letter) 

Buchanan p. 67. Oct 72 

Voice-operated gate for carbon microphones 
W6GXN p. 35, Dec 77 


commercial equipment 

Alliance rotator improvement (HN) 

K6JVE P 68, May 72 

Alliance T-45 rotator Improvement (HN) 

WA0VAM p. 64, Sep 71 


CDR AR-22 rotator, fixing a sticky 

WA1ABP p. 34, Jun 71 

Clegg 27B, S-meter for (HN) 

WA2YUD p. 61, Nov 74 

Collins KWM-2/KWM-2A modifications (HN) 

W6SAI p. 80, Aug 76 

Collins KWM2 transceivers, improved 
reliability (HN) 

W6SAI p. 81, Jun 77 

Collins R390 rf transformers, repairing (HN) 
WA2SUT p. 81, Aug 76 

Collins receivers, 300-Hz crystal filter for 

W1DTY p. 58. Sep 75 

Collins S-I*ne, improved frequency readout for the 
W1GFC p. 53, Jun 76 

Collins S-line power supply mod (HN) 

W6IL p. 61, Jul 74 

Collins S-line receivers, improved selectivity 
W6FR p. 36, Jun 76 

Collins S-line, reducing warm-up drift 

W6VFR p. 46, Jun 75 

Collins S-line, rf clipper for 

K6JYO p. 18, Aug 71 

Correction p. 80, Dec 71 

Collins S-line spinner knob (HN) 

W6VFR p. 69. Apr 72 

Collins S-line, syllabic vox system for 

W0IP p. 29, Oct 77 

Collins S-line transceiver mod (HN) 

W6VFR p. 71, Nov 72 

Collins 32S-series ALC meter improvement (HN) 
W6FR p. 100, Nov 77 

Collins 32S-3 audio (HN) 

K6KA p. 64, Oct 71 

Collins 32S-1 CW modification (HN) 

W1DTY p. 82, Dec 69 

Correction p. 76, Sep 70 

Collins 51J PTO restoration 

W6SAI p. 36, Dec 69 

Collins 70E12 PTO repair (HN) 

W6BIH p. 72, Feb 77 

Collins 70K-2 PTO, correcting mechanical 
backlash (HN) 

K9WEH p. 58. Feb 75 

Collins 75A4 avc mod (letter) 

W9KNI p. 63, Sep 75 

Collins 75A4 hints (HN) 

W6VFR p. 68. Apr 72 

Collins 75A4, increased selectivity for (HN) 

W1DTY p. 62, Nov 75 

Collins 75A-4 modifications (HN) 

W4SD p. 67, Jan 71 

Collins 75A4 noise limiter 

W1DTY p. 43, Apr 76 

Collins 75A4 PTO, making it perform like new 

W3AFM p. 24, Dec 74 

Collins 75A-4 receiver, improving overload 
response in 

W6ZO p. 42, Apr 70 

Short circuit p. 76, Sep 70 

Collins 75S frequency synthesizer 

W6NBI p. 8, Dec 75 

Short circuit p. 85, Oct 76 

Collins 75S-series crystal adapter (HN) 

K1KXA p. 72, Feb 77 

Collins R-388(51J), inter-band 
calibration stability (HN) 

W50ZF p. 95, Sep 77 

Collins R390A, improving the product detector 

W7DI p. 12, Jul 74 

Collins R390A modifications 

WA2SUT p. 58, Nov 75 

Collins R392, improved ssb reception with (HN) 

VE3LF p. 88, Jul 77 

Comdel speech processor, increasing the 
versatility of (HN) 

W6SAI p. 67, Mar 71 

Cornell-Dubilier rotators (HN) 

K6KA p. 82, May 75 

Drake gear, simple tune-up (HN) 

W7DIM p. 79, Jan 77 

Drake R-4 receiver frequency 
synthesizer for 

W6NB1 p. 6, Aug 72 

Modification (letter) p. 74, Sep 74 

Drake R-4C, electronic bandpass tuning in 

Horner p. 58, Oct 73 

Drake TR-4, using the Shure 401A 
microphone with (HN) 

G3XOM p. 68, Sep 73 

Drake W-4 directional wattmeter 

W1DTY p. 86, Mar 68 

Elmac chirp and drift (HN) 

W50ZF p. 68, Jun 70 

EX crystal and oscillator 

WB2EGZ p. 60. Apr 68 

Galaxy feedback (HN) 

WA5TFK p. 71, Jan 70 

Genave transceivers, S-meter for (HN) 

K90XX p. 80, Mar 77 

Hallicrafters HT-37, increased sideband 
suppression 

W3CM p. 48, Nov 69 

Ham-M modification (HN) 

W2TQK p. 72, May 76 

Ham-M rotator automatic position control 

WB6GNM p. 42. May 77 
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Hammarlund HQ215, adding 160-meter 
coverage 

W2GHK P- 32, Jan 72 

Heath CA1, ten-minute timer from (HN) 

K8HZ p. 74, Jul 68 

Heath HG-10B vfo, independent keying of (HN) 
K4BRR p. 67. Sep 70 

Heath HM-2102 wattmeter, better 
balancing (HN) 

VE6RF P 56, Jan 75 

Heath HM 2102 vhf wattmeter, high power 
calibration for (HN) 

W9TKR p. 70, Feb 76 

Heath HM-2102 wattmeter mods (letter) 

K3VNR p. 64, Sep 75 

Heath HO-10 as RTTY monitor scope (HN) 

K9HVW p- 70, Sep 74 

Heath HW-7 mods, keying and receiver 
blanking (HN) 

WA5KPG p. 60. Dec 74 

Heath HW-12 on MARS (HN) 

K8AUH p. 63, Sep 71 

Heath HW-16 keying (HN) 

W7DI p. 57, Dec 73 

Heath HW-16, low-impedance headphones 
for (HN) 

WN8WJR p. 88, Jul 77 

Heath HW16, vfo operattons for 

WB6MZN p. 54, Mar 73 

Short circuit p. 58, Dec 73 

Heath HW-17A, perking up (HN) p. 70, Aug 70 

Heath HW 17 modifications (HN) 

WA5PWX p. 66. Mar 71 

Heath HW-100, HW-101. grid-current 

monitor for 

K4MFR p. 46, Feb 73 

Heath HW-100 incremental tuning (HN) 

K1GUU p. 67, Jun 69 

Heath HW-100, the new 

WIN LB p. 64, Sep 68 

Heath HW-100 tuning knob, loose (HN) 

VE3EPY p. 68. Jun 71 

Heath HW-101, using with a separate 
receiver (HN) 

WA1MKP p. 63. Oct 73 

Heath HW-202, adding private-line 

WA8AWJ p. 53. Jun 74 

Heath HW-202, another look at the fm 
channel scanner for 

K7PYS p- 68, Mar 76 

Heath HW-202 lamp replacement (HN) 

W5UNF p. 83. Sep 76 

Heath IM-11 vtvm, convert to 1C voltmeter 

K6VCI P- 42. Dec 74 

Heath intrusion alarm (HN) 

Rossman p 81, Jun 77 

Heath SB-100, using an outboard receiver 
with (HN) 

K4GMR P- 68, Feb 70 

Heath SB-102 headphone operation (HN) 

KIKXA P- 87. Oct 77 

Heath SB102 modifications (HN) 

W2CNQ P- 58, Jun 75 

Heath SB-102 modifications (HN) 

W2CNQ P- 79, Mar 77 

Heath SB-102, rf speech processor for 

W6IVI P- 38. Jun 75 

Heath SB-102, receiver incremental 
tuning for (HN) 

KIKXA P 81. Aug 76 

Heath SB-102, WWV on (HN) 

KIKXA P- 78, Jan 77 

Heath SB-200 amplifier, modifying for the 
8873 zero-bias triode 

W6UOV p. 32, Jan 71 

Heath SB 200 amplifier, six meter conversion 
K1RAK p. 38, Nov 71 

Heath SB200 CW modification 

K6YB P- 99, Nov 77 

Heath SB 300. RTTY with 

W2ARZ P- 76, Jul 68 

Heath SB-303, 10-MHz coverage for (HN) 

W1JE P- 61, Feb 74 

Heath SB-400 and SB-401, improving ale 

response in (HN) 

WA9FDQ p. 71, Jan 70 

Heath SB-610 as RTTY monitor scope (HN) 

K9HVW P- 70, Sep 74 

Heath SB-650 using with other receivers 

K2BYM P- 40, Jun 73 

Heath SB receivers. RTTY reception with (HN) 
K9HVW P- 64, Oct 71 

Heath SB-series crystal control and 
narrow shift RTTY with (HN) 

WA4VYL P- 54, Jun 73 

Heathkit SB-series equipment, heterodyne 
crystal switching (HN) 

KIKXA P- 78, Mar 77 

Heath ten-minute timer 

K6KA P- 75, Dec 71 

Heathkit Sixer, spot switch (HN) 

WA6FNR P- 84, Dec 69 

Heathkit, noise limiter for (HN) 

W7CKH P- 67, Mar 71 

Heathkit HW202, fm channel scanner for 

W7BZ P- 41, Feb 75 

ICOM-22A wiring change (HN) 

KIKXA P- 73, Feb 77 


Icom IC-230, adding splinter channels (HN) 

WAIOJX p. 82, Sep 76 

ICs, drilling template for (HN) 

WA4WDL. WB4UM p. 78, Mar 77 

James Research oscillator/monitor 

W1DTY p. 91, Mar 68 

James Research permaflex key 

W1D7Y p. 73, Dec 68 

Kenwood TS-520 CW filter modification (HN) 

W7ZZ p. 21, Nov 75 

Kenwood TS-520. TVl cure for (HN) 

W3FUN p. 78, Jan 77 

Knight-kit inverter/charger review 

WIOTY p. 64. Apr 69 

Knight-kit two-meter transceiver 

W1DTY p. 62, Jun 70 

Mini-mitter II 

W6SLQ p. 72. Dec 71 

Mini-mitter II modifications (HN) 

K1ETU p. 64, Apr 76 

Motorola channel elements 

WB4NEX p. 32, Dec 72 

Motorola Dispatcher, converting to 12 volts 

WB6HXU p. 26, Jul 72 

Short circuit p. 64, Mar 74 

Motorola fm receiver mods (HN) 

VE4RE p. 60. Aug 71 

Motorola P-33 series, improving 

WB2AEB p. 34, Feb 71 

Motorola receivers, op-amp relay for 

W6GDO p. 16, Jul 73 

Motorola voice commander, improving 

W0DKU p. 70, Oct 70 

Motrac Receivers (letter) 

K5ZBA p. 69, Jul 71 

Quement circular slide rule 

W2DXH p. 62, Apr 68 

Regency HR transceivers, signal peaking 
indicator and generator for (HN) 

W8HVG p. 68, Jun 76 

Regency HR-2, narrowbanding 
WA8TMP p. 44, Dec 73 

Regency HR-212, channel scanner for 

WA0SJK p. 28, Mar 75 

R-392 receiver mods (HN) 

KH6F0X p. 65, Apr 76 

SBE linear implfier tips (HN) 

WA6DCW p. 71. Mar 69 

SB301/401, Improved sidetone operation 

W1WLZ p. 73, Oct 69 

Signal One review 

W1NLB p. 56, May 69 

Spurious causes (HN) 

K6KA p. 66, Jan 74 

Standard 826M, more power from (HN) 

WB6KVF p. 68, Apr 75 

Swan television interference: an 
effective remedy 

W20UX p. 46, Apr 71 

Swan 120, converting to two meters 

K6RIL p. 8, May 68 

Swan 250 Carrier suppression (HN) 

WB8LGA p. 79, Oct 76 

Swan 350 CW monitor (HN) 

KIKXA p. 63, Jun 72 

Correction (letter) p. 77, May 73 

Swan 350, receiver incremental tuning (HN) 
KIKXA p. 64, Jul 71 

Swan 350 and 400, RTTY operation (HN) 

WB2MIC p. 67, Aug 69 

Swan 250, update your (HN) 

K8ZHZ p. 84, Dec 69 

Telefax transceiver conversion 

K0QMR p. 16, Apr 74 

Ten-Tec Argonaut, accessory package for 

W7BBX p. 26, Apr 74 

Ten-Tec KR-20 keyer, stabilization of (HN) 

W3CRG p. 69, Jul 76 

Ten-Tec RX10 communicators receiver 

W1NLB p. 63. Jun 71 

T150A frequency stability (HN) 

WB2MCP p. 70, Apr 69 

Yaesu sideband switching (HN) 

W2MUU p. 56, Dec 73 

Yaesu spurious signals (HN) 

K6KA p. 69, Dec 71 

Units affected (letter) p. 67, Oct 73 

Yaesu FT101 clarifier (letter) 

K1NUN p. 55, Nov 75 


construction 

techniques 


AC line cords (letter) 

W6EG p. 80, Dec 71 

A dab of paint, a drop of wax (HN) 

VE3BUE P- 78, Aug 68 

Aluminum’s new face 

W4BRS p- 60, May 68 

Aluminum tubing, clamping (HN) 

WA9HUV p. 78, May 75 

Antenna insulators, homemade (HN) 

W7ZC p. 70, May 73 

APC trimmer, adding shaft to (HN) 

W1ETT P- 68, Jul 69 

Blower-to-chassis adapter (HN) 

K6JYO p. 73, Feb 71 


BNC connectors, mounting (HN) 

W9KXJ p. 70, Jan 70 

Capacitors, custom, how to make 

WB0ESV p. 36, Feb 77 

Capacitors, oil-filled (HN) 

W20LU p. 66, Dec 72 

Center insulator, dipole 

WA1ABP p. 69, May 69 

Circuit boards with terminal inserts (HN) 

W3KBM p. 61, Nov 75 

Coaxial cable connectors (HN) 

WA1ABP p. 71, Mar 69 

Coax connectors, repairing broken (HN) 

W0HKF p. 66, Jun 70 

Coax relay coils, another use (HN) 

K0VQY p. 72, Aug 69 

Coils, self-supporting 

Anderson p. 42, Jul 77 

Cold galvanizing compound (HN) 

W5UNF p. 70, Sep 72 

Color coding parts (HN) 

WA7BPO p. 58. Feb 72 

Component marking (HN) 

W1JE p. 66. Nov 71 

Deburring holes (HN) 

W2DXH p. 75. Jul 68 

Drill guide (HN) 

W5BVF p. 68, Oct 71 

Drilling aluminum (HN) 

W6IL p. 67. Sep 75 

Enclosures, homebrew custom 

W4YUU p. 50, Jul 74 

Etch tank (HN) 

W3HUC p. 79, Jan 77 

Exploding diodes (HN) 

VE3FEZ p. 57, Dec 73 

Ferrite beads 

W5JJ p. 48. Oct 70 

Files, cleaning (HN) 

Walton p. 66, Jun 74 

Ferrite beads, how to use 

KIORV p. 34, Mar 73 

Filter chokes, unmarked 

W0KMF p. 60. Nov 68 

Grommet shock mount (HN) 

VE3BUE p. 77, Oct 68 

Grounding (HN) 

W9KXJ p. 67. Jun 69 

Heat sinks, homemade (HN) 

WA0WOZ p. 69. Sep 70 

Homebrew art 

W0PEM p. 56, Jun 69 

Hot etching (HN) 

K8EKG p. 66. Jan 73 

Hot wire stripper (HN) 

W8DWT p. 67. Nov 71 

1C holders (HN) 

W3HUC p. 80, Aug 76 

1C lead former (HN) 

W5ICV p. 67, Jan 74 

Indicator circuit, LED 

WB6AFT p. 60, Apr 77 

Inductance, toroidal coil (HN) 

W3WLX p. 26, Sep 75 

Inductors, graphical aid for winding 

W7POG p. 41, Apr 77 

Industrial cartridge fuses, using (HN) 

VE3BUE p. 76, Sep 68 

Magnetic fields and the 7360 (HN) 

W7DI p. 66, Sep 73 

Metric conversions for screw and wire sizes 
WIOTY p. 67. Sep 75 

Miniature sockets (HN) 

Lawyer p. 84, Dec 69 

Minibox. cutting down to size (HN) 

W20UX p. 57, Mar 74 

Mobile installation, putting together 

W0FCH p. 36, Aug 69 

Mobile mount bracket (HN) 

W4NJF p. 70, Feb 70 

Modular converter, 144-MHz 

W6UOV p. 64, Oct 70 

Neutralizing tip (HN) 

ZE6JP p. 69, Dec 72 

Noisy fans (HN) 

W8IUF p. 70, Nov 72 

Correction (letter) p. 67, Oct 73 

Nuvistor heat sinks (HN) 

WA0KKC p. 57, Dec 73 

Parasitic suppressor (HN) 

WA9JMY p. 80. Apr 70 

Printed-circuit boards, cleaning (HN) 

W5BVF p. 66, Mar 71 

Printed-circuit boards, how to clean 

K2PMA p. 56, Sep 76 

Printed-circuit boards, how to make 

K4EEU p. 58. Apr 73 

Printed-circuit boards, low-cost 

W6CMQ p. 44, Aug 71 

Printed-circuit boards, low-cost 

W8YFB p. 16, Jan 75 

Printed-circuit boards, practical 
photofabrication of 

Hutchinson p. 6, Sep 71 

Printed-circuit labels (HN) 

WA4WDK p. 76, Oct 70 

Printed-circuit standards (HN) 

W6JVE p. 58, Apr 74 
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W2GZ 

p. 74, 

May 

73 

Foster 

P- 52, 

Jan 

70 

Printed circuits without printing 




What is it? 




W4ZG 

p. 62, 

Nov 

70 

WA1ABP 

p- 84, 

May 68 

Professional look, for that 




Wireless Point Loma 




VE3GFN 

p. 74, 

Mar 

68 

W6BLZ 

p- 54, 

Apr 

69 

Punching aluminum panels (HN) 




1929-1941, the Golden years of amateur radio 


W7DIM 

p. 57, 

Jun 

68 

W6SAI 

p. 34, 

Apr 

76 

Rack and panel construction 



1979 world administrative radio conference 


W70E 

P- 48, 

Jun 

68 

W6APW 

p. 48, 

Feb 

76 

Rack construction, a new approach 







K1EUJ 

Rectifier terminal strip (HN) 
W5PKK 

p. 36, 

p. 80, 

Mar 

Apr 

70 

70 

fm and repeaters 



Restoring panel lettering (HN) 




Amateur vhf fm operation 




W8CL 

p. 69, 

Jan 

73 

W6AYZ 

p. 36, 

Jun 

68 

Screwdriver, adjustment (HN) 




Antenna and control-link calculations 



WA0KGS 

p. 66, 

Jan 

71 

for repeater licensing 




Silver plating (letters) 




W7PUG 

p. 58, 

Nov 

73 

WA0AGD 

p. 94, 

Nov 

77 

Short circuit 

P- 59, 

Dec 

73 

Silver plating for the amateur 




Antennas, simple, for two-meter fm 



W4KAE 

p. 62, 

Dec 

68 

WA3NFW 

p. 30, 

May 

73 

Silver plating made easy 




Antenna, two-meter fm (HN) 




WA9HUV 

p. 42, 

Feb 

77 

WB6KYE 

P. 64, 

May 

71 

Smalt parts tray (HN) 




Antenna, Ye -wavelength, two-meter 



W2GA 

p. 58, 

Jun 

68 

K6KLO 

P. 40, 

Jul 

74 

Solder dispenser, simple (HN) 




Antenna, Yb wavelength two-meter, 



W2KID 

p- 76, 

Sep 

68 

build from CB mobile whips (HN) 



Soldering aluminum (HN) 




WB4WSU 

P- 67, 

Jun 

74 

ZE6JP 

p. 67, 

May 

72 

Audio-amplifier and squelch unit 




Soldering fluxes (HN) 




W6AJF 

p. 36, 

Aug 68 

K3HNP 

p. 57, 

Jun 

68 

Automatically controlled access 




Soldering tip (HN) 




to open repeaters 




Lawyer 

p. 68, 

Feb 

70 

W8GRG 

P- 22, 

Mar 

74 

Soldering tip cleaner (HN) 




Autopatch system for vhf fm repeaters 



W3HUC 

p- 79. 

Oct 

76 

W8GRG 

P- 32, 

Jul 

74 

Soldering tips 




Base station, two-meter fm 




WA4MTH 

p. 15, 

May 

76 

W9JTQ 

P- 22, 

Aug 

73 

Thumbwheel switch modification (HN) 



Carrier-operated relay 




VE3DGX 

p. 56, 

Mar 

74 

K0PHF, WA0UZO 

p. 58, 

Nov 

72 

Tilt your rig (HN) 




Carrier-operated relay and call monitor 



WA4NED 

p. 58, 

Jun 

68 

VE4RE 

P- 22, 

Jun 

71 

Toroids, plug-in (HN) 




Cavity filter, 144-MHz 




K8EEG 

p. 60, 

Jan 

72 

W1SNN 

p- 22, 

Dec 

73 

Transfer letters (HN) 




Channel scanner 




WA2TGL 

P- 78, 

Oct 

76 

W2FPP 

p. 29, 

Aug 

71 

Transformers, repairing 




Channels, three from two (HN) 




W6NIF 

p. 66, 

Mar 

69 

VE7ABK 

p. 68, 

Jun 

71 

Trimmers (HN) 




Charger, fet-controlled for nicad batteries 



W5LHG 

p. 76, 

Nov 

69 

WA0JYK 

p. 46, 

Aug 

75 

Uhf coax connectors (HN) 




Collinear antenna for two meters, 

nine- 



W0LCP 

p. 70, 

Sep 

72 

element 




Uhf hardware (HN) 




W6RJO 

p. 12. 

May 

72 

W6CMQ 

p- 76, 

Oct 

70 

Collinear array for two meters, 4-element 



Underwriter’s knot (HN) 




WB6KGF 

p. 6, 

May 

71 

W1DTY 

p. 69, 

May 

69 

Continuous tuning for fm converters (HN) 


Vectorbord tool (HN) 




W1DHZ 

p. 54, 

Dec 

70 

WA1KWJ 

P- 70, 

Apr 

72 

Control head, customizing 




Volume controls, noisy, temporary 

fix (HN) 


VE7ABK 

P- 28, 

Apr 

71 

W9JUV 

P- 62, 

Aug 

74 

Converting low-band mobile antenna 



Watercooling the 2C39 




to 144 MHz (HN) 




K6MYC 

p. 30, 

Jun 

69 

K7ARR 

P- 90, 

May 

77 

Wiring and grounding 




Decoder, control function 




W1EZT 

p. 44, 

Jun 

69 

WA9FTH 

p. 66, 

Mar 

77 

Workbench, electronic 




Detectors, fm, survey of 




W1EZT 

p. 50, 

Oct 

70 

W6GXN 

Deviation measurement (letter) 

P- 22, 

Jun 

76 





K5ZBA 

P 68, 

May 

71 

features and fiction 


Deviation measurements 

W3FQJ 

P 52, 

Feb 

72 





Deviation meter (HN) 




Alarm, burglar-proof (HN) 

p. 56, 


75 

VE7ABK 

p. 58, 

Dec 

70 

Eisenbrandt 

Dec 

Digital touch-tone encoder for vhf 

fm 



Binding 1970 issues of ham radio (HN) 



W7FBB 

P- 28, 

Apr 

75 

W1DHZ 

p. 72, 

Feb 

71 

Discriminator, quartz crystal 


Brass pounding on wheels 

p. 58, 

Mar 

75 

WA0JYK 

P- 67, 

Oct 

75 

K6QD 

Distortion in fm systems 



Dynistor, the 

p. 49, 

Apr 

68 

W5JJ 

P- 26, 

Aug 

69 

W6GXN 

Encoder, combined digital and burst 


Catalina wireless, 1902 

p. 32, 

Apr 

70 

K8AUH 

p. 48, 

Aug 69 

W6BLZ 

European vhf-fm repeaters 




Early wireless stations 

p. 64, 


68 

SM4GL 

p. 80, 

Sep 

76 

W6BLZ 

Oct 

Filter, 455-kHz for fm 


Electronic bugging 

p. 70, 


68 

WA0JYK 

P 22. 

Mar 

72 

K2ZSQ 

Jun 

Fm demodulator, TTL 



Fire protection in the ham shack 

p. 54, 

Jan 

71 

W3FQJ 

P- 66, 

Nov 

72 

Darr 

Fm receiver frequency control (letter) 



First wireless in Alaska 

p. 48, 


73 

W3AFN 

P- 65, 

Apr 

71 

W6BLZ 

Apr 

Fm techniques and practices for vhf amateurs 

Ham Radio sweepstakes winners. 

1972 


72 

W6SAI 

D. 8. Seo 

69 

W1NLB 

p. 58, 

Jul 

Short circuit 

P- 79, 

Jun 

70 

Ham Radio sweepstakes winners. 

1973 



Fm transmitter, soJid-state two-meter 



WIN LB 

p. 68, 

Jul 

73 

W6AJF 

P- 14, 

Jul 

71 

Ham Radio sweepstakes winners, 

1975 



Fm transmitter, Sonobaby, 2 meter 



W1NLB 

p. 54, 

Jul 

75 

WA0UZO 

P- 8, 

Oct 

71 

How to be DX 




Short Circuit 

P- 96, 

Dec 

71 

W4NXD 

p. 58, 

Aug 

68 

Crystal deck for Sonobaby 

p, 26, 

Oct 

72 

Nostalgia with a vengeance 




Frequency meter, two-meter fm 




W6HDM 

p. 28, 

Apr 

72 

W4JAZ 

P- 40, 

Jan 

71 

Photographic illustrations 




Short circuit 

P- 72, 

Apr 

71 

WA4GNW 

p. 72, 

Dec 

69 

Frequency synthesizer, inexpensive 


QSL return, statistics on 




all-channel, for two-meter fm 




WB61UH 

p. 50, 

Dec 

68 

W0OA 

P- 50, 

Aug 

73 

Reminisces of old-time radio 




Correction (letter) 

p. 65, 

Jun 

74 

K4NW 

p. 40, 

Apr 

71 

Frequency-synthesizer, one-crystal 



Secret society, the 




for two-meter fm 




W4NXD 

p. 82, 

May 

68 

W0MV 

p. 30, 

Sep 

73 

Ten commandments for technicians 



Frequency synthesizer, for two-meter fm 




p. 58, 

Oct 

76 

WB4FPK 

P- 34, 

Jul 

73 


Frequency synthesizer sidebands, 
filter reduces (HN) 

K1PCT p. 80, Jun 77 

Heath HD-1928 Micoder for low-impedance 
operation (HN) 

Johnson p. 95, Dec 77 

IC-230 modification (HN) 

W8PEY p. 80, Mar 77 

Identifier, programmable repeater 

W6AY2 p. 18, Apr 69 

Short circuit p. 76, Jul 69 

l-f system, multimode 

WA2IKL p. 39, Sep 71 

Indicator, sensitive rf 

WB9DNI p. 38, Apr 73 

Interface problems, fm equipment (HN) 

W9DPY p. 58, Jun 75 

Interference, scanning receiver (HN) 

K2YAH p. 70, Sep 72 

Logic oscillator for multi-channel 
crystaf controf 

W1SNN p. 46, Jun 73 

Magnet mount antenna, portable (HN) 

WB2YYU p. 67, May 76 

Mobile antenna, magnet-mount 

W1HCI p. 54, Sep 75 

Mobile antennas, vhf, comparison of 

W4MNW p. 52, May 77 

Mobile operation with the Touch-Tone pad 

W0LPQ p. 58, Aug 72 

Correction p. 90. Dec 72 

Modification (letter) p. 72, Apr 73 

Mobile rig, protecting from theft (C&T) 

W1DTY p. 42, Apr 76 

Modulation standards for vhf fm 

W6TEE p. 16, Jun 70 

Monitor receivers, two-meter fm 

WB5EMI p. 34, Apr 74 

Motorola channel elements 

WB4NEX p. 32, Dec 72 

Motorola fm receiver mods (HN) 

VE4RE p. 60, Aug 71 

Motorola P-33 series, improving the 

WB2AEB p. 34, Feb 71 

Motorola voice commander, improving 
W0DKU p. 70, Oct 70 

Motrac Receivers (letter) 

K5ZBA p. 69, JuJ 71 

Multimode transceivers, fm-ing on uhf (HN) 
W6SAI p. 98, Nov 77 

Narrow-band fm system, using ICs in 

W6AJF p. 30, Oct 68 

Phase-locked loop, tunable, 28 and 
50 MHz 

W1KNI p. 40, Jan 73 

Phase modulation principles and techniques 
VE2BEN p. 28, Jul 75 

Correction p. 59, Dec 75 

Power amplifier, rf 220-MHz fm 

K7JUE p. 6, Sep 73 

Power amplifier, rf, 144 MHz 

Hatchett p. 6, Dec 73 

Power amplifier, rf, 144-MHz fm 

W4CGC p. 6, Apr 73 

Power amplifier, two-meter fm, 10-watt 

W1DTY p. 67, Jan 74 

Power supply, regulated ac for mobile 
fm equipment 

WA8TMP p. 28, Jun 73 

Preamplifier, two-meter 

WA2GCF p. 25, Mar 72 

Preamplifier, two meter 

W8BB8 p. 36, Jun 74 

Private call system for vhf fm 

WA6TTY p. 62, Sep 77 

Private-line, adding to Heath HW-202 

WA8AWJ p. 53, Jun 74 

Push-to-talk for Styleline telephones 
W1DRP p, 18, Dec 71 

Receiver alignment techniques, vhf fm 

K4IPV p. 14, Aug 75 

Receiver for six and two meters, 
multichannel fm 

W1SNN p. 54, Feb 74 

Receiver for two meter, fm 

W9SEK p. 22. Sep 70 

Short circuit p. 72, Apr 71 

Receiver isolation, fm repeater (HN) 

W1DTY p. 54, Dec 70 

Receiver, modular fm communications 

K8AUH p. 32, Jun 69 

Correction p. 71, Jan 70 

Receiver, modular, for two-meter fm 

WA2GBF p. 42. Feb 72 

Added notes p. 73, Jul 72 

Receiver performance, comparison of 

VE7ABK p. 68. Aug 72 

Receiver performance of vacuum-tube vhf-fm 
equipment, how to improve 
W6GGV p. 52, Oct 76 

Receiver, tunable vhf fm 

K8AUH p. 34, Nov 71 

Receiver, vhf fm 

WA2GCF p. 6, Nov 72 

Receiver, vhf fm 

WA2C5CF p. 8, Nov 75 

Receiver, vhf fm (letter) 

K8IHQ p. 76, May 73 
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Relay, operational-amplifier, for 
Motorola receivers 

W6GDO p. 16, Jul 73 

Remote base, an alternative to repeaters 

WA6LBV, WA6FVC p. 32, Apr 77 

Repeater control with simple timers 

W2FPP p. 46, Sep 72 

Correction p. 91, Dec 72 

Repeater decoder, multi-function 

WA6TBC p. 24, Jan 73 

Repeater installation 

W2FPP p. 24. Jun 73 

Repeater kerchunk eliminator 

WB6GTM p. 70. Oct 77 

Repeater linking, carrier operated relay for 

K0PHF p. 57, Jul 76 

Repeater problems 

VE7ABK p. 38, Mar 71 

Repeater, receiving system degradation 

K5ZBA p. 36. May 69 

Repeater transmitter, improving 

W6GDO p. 24, Oct 69 

Repeater shack temperature, remote checking 
ZL2AMJ p. 84, Sep 77 

Repeaters, single frequency fm 

W2FPP p. 40, Nov 73 

Reset timer, automatic 

W5ZHV p. 54, Oct 74 

Satellite receivers for repeaters 

WA4YAK p. 64, Oct 75 

Scanner, two-channel, for repeater monitoring 
W8GRG p- 48, Oct 76 

Scanner, vhf receiver 

K2LZG p. 22. Feb 73 

Scanning receiver, improved 
for vhf fm 

WA2GCF p. 26, Nov 74 

Scanning receiver modifications, vhf fm 

WA5WOU p. 60, Feb 74 

Scanning receivers for two-meter fm 

K4IPV p. 28, Aug 74 

Sequential encoder, mobile fm 

W3JJU p- 34, Sep 71 

Sequential switching for Touch-Tone 
repeater control 

W8GRG p 22, Jun 71 

Single-frequency conversion, vhf/uhf 
W3FQJ 

Single-sideband fm, introduction to 
W3EJD 

S-meter, audible, for repeaters 
ZL2AMJ 

S-meter for Clegg 27B (HN) 

WA2YUD 

Squelch-audio amplifier for 
fm receivers 
WB4WSU 

Squelch circuit, another (HN) 

WB4WSU 

Squelch circuits for transistor radios 

WB4WSU p. 36, Dec 75 

Synthesized channel scanning 

WA0UZO p. 68, Mar 77 

Synthesized two-meter fm transceiver 

W1CMR, K1IJZ p. 10. Jan 76 

Letter, W5GQV p. 78, Sep 76 

Telephone controller, automatic 
for your repeater 

K0PHF. WA0UZO p. 44, Nov 74 

Telephone controller for remote repeater 


p- 

62. 

Apr 

75 

to 




p- 

10, 

Jan 

77 

p- 

49, 

Mar 

77 

p- 

61, 

Nov 

74 

p- 

68, 

Sep 

74 

p- 

78, 

Oct 

76 


operation 


K0PHF, WA0UZO 

p. 50, 

Precautions (letters) 

p. 79, 

ist set for Motorola radios 


K0BKD 

p. 12, 

Short circuit 

p. 58. 

Added note (letter) 

p. 64, 


Time-out warning indicator for fm repeater users 
K3NEZ p. 62, Jun 76 

Timer, simple (HN) 

W3CIX P- 58, Mar 73 

Tone-burst generator (HN) 

K4COF P- 58, Mar 73 

Tone-burst generator for repeater accessing 

WA5KPG P- 68, Sep 77 

Tone-burst keyer for fm repeaters 

W8GRG P- 36, Jan 72 

Tone encoder and secondary frequency 
oscillator (HN) 

K8AUH p. 66, Jun 69 

Tone encoder, universal for vhf fm 

W6FUB p. 17, Jul 75 

Correction p. 58, Dec 75 

Tone generator, 1C 

Ahrens p. 70, Feb 77 

Touch-tone circuit, mobile 

K7QWR P- 50, Mar 73 

Touch-tone decoder, multi-function 

K0PHF, WA0UZO P- 14, Oct 73 

Touch-tone decoder, three-digit 

W6AYZ P- 37. Dec 74 

Circuit board for P- 62, Sep 75 

Touch-Tone encoder 

W3HB P- 41, Aug 77 

Touch-tone, hand-held 

K7YAM P- 44, Sep 75 

Touch-tone handset, converting slim line 

K2YAH P 23, Jun 75 


Transceiver for two-meter fm, compact 

W6AOI p. 36, Jan 

Transmitter for two meters, phase-modulated 
W6AJF p. 18, Feb 

Transmitter, two-meter fm 

W9SEK p. 6. Apr 

Tunable receiver modification 
for vhf fm 

WB6VKY p. 40, Oct 

Two-meter synthesizer, direct output 

WB2CPA p. 10, Aug 

Short circuit p. 68, Dec 

Up/down repeater-mode circuit for 
two-meter synthesizers, 600 kHz 
WB4PHO p. 40, Jan 

Short circuit p. 94, May 

Vertical antennas, truth about Va-wavelength 
K0DOK p. 48, May 

Added note (letter) p. 54, Jan 

Weather monitor receiver, retune to 
two-meter fm (HN) 

W3WTO p. 56, Jan 

Whip, 5/8-wave, 144 MHz (HN) 

VE3DDD p. 70, Apr 

144-MHz digital synthesizers, readout display 
WB4TZE p. 47, Jul 

144-MHz fm exciter, high performance 

WA2GCF p. 10, Aug 

144-MHz mobile antenna (HN) 

W2EUQ p. 80, Mar 

144-MHz vertical mobile antennas, l A and 
5 / 8 wavelength, test data on 
W2LTJ, W2CQH p. 46, May 

144-MHz, V 8 -wavelength vertical antenna 
W1RHN p. 50, Mar 

144-MHz, %-wavelength, vertical antenna 
for mobile 

K4LPQ p. 42, May 

220 MHz frequency synthesizer 

W6GXN p. 8, Dec 

450-MHz preamplifier and converter 

WA2GCF p. 40, Jul 

integrated circuits 

Amateur uses of the MC1530 1C 

W2EEY p. 42, May 

Amplifiers, broadband 1C 

W6GXN p. 36, Jun 

Applications, potpourri of 1C 

W1DTY, Thorpe p. 8, May 

Audio-power ICs 

W3FQJ p. 64, Jan 

Balanced modulator, an integrated-circuit 
K7QWR p. 6, Sep 

Cmos logic circuits 

W3FQJ p. 50. Jun 

Counter gating sources 

K6KA p. 48, Nov 

Counter reset generator (HN) 

W3KBM p. 68, Jan 

C 3 L logic circuit 

W1DTY p. 4, Mar 

Digital counters (letter) 

W1GGN p. 76, May 

Digital ICs, part l 

W3FQJ P- 41, Mar 

Digital ICs, part II 

W3FQJ p. 58, Apr 

Correction p. 66, Nov 

Digital mixers 

WB8IFM p. 42, Dec 

Digital multivibrators 

W3FQJ P- 42. Jun 

Digital oscillators and dividers 

W3FQJ p. 62. Aug 

Digital readout station accessory, part l 

K6KA P. 6, Feb 72 

Digital station accessory, part II 

K6KA P- 50, Mar 72 

Digital station accessory, part III 

K6KA P 36. Apr 72 

Divide by-n counters, high-speed 

WIOOP p. 36, Mar 76 

Electronic counter dials, 1C 

K6KA p. 44, Sep 70 

Electronic keyer, cosmos 1C 

WB2DFA p. 6, Jun 74 

Short circuit p. 62, Dec 74 

Emitter-coupled logic 

W3 FQJ P- 62, Sep 72 

Flip-flops 

W3FQJ p. 60, Jul 72 

Flop-flip, using (HN) 

W3KBM p. 60, Feb 72 

Function generator, 1C 

W1DTY p. 40, Aug 71 

Function generator, 1C 

K4DHC p. 22. Jun 74 

Gain control 1C for audio signal processing 

Jung p. 47, Jul 77 

1C power (HN) 

W3KBM p. 68, Apr 72 

IC-reguiated power supply for ICs 

W6GXN p. 28, Mar 68 

1C tester, TTL 

WA4LC0 P- 66, Aug 76 


74 

W3FQJ 

Integrated circuits, part II 

P- 

40, 

Jun 

71 

70 

W3FQJ 

Integrated circuits, part III 

P- 

58. 

Jul 

71 

72 

W3FQJ 

P- 

50, 

Aug 71 


l z L logic circuits 






W1DTY 

P 

. 4, 

Nov 

75 

74 

Logic families, 1C 






W6GXN 

P- 

26, 

Jan 

74 

77 

Logic monitor (HN) 





77 

WA5SAF 

P- 

70, 

Apr 

72 


Correction 

Logic test probe 

P- 

91, 

Dec 

72 

77 

VE6RF 

P- 

53. 

Dec 

73 

77 

Logic test probe (HN) 






Rossman 

P- 

56, 

Feb 

73 

74 

Short circuit 

P- 

58, 

Dec 

73 

75 

Low-cost linear ICs 

WA7KRE 

Missent ID 

P- 

20, 

Oct 

69 

75 

73 

K6KA 

Modular modulos 

P- 

25, 

Apr 

76 

W9SEK 

P- 

63, 

Aug 70 

76 

Motorola MC1530 1C, amateur uses for 



W2EEY 

P 

42. 

May 68 

76 

Multi-function integrated circuits 





W3FQJ 

P- 

46, 

Oct 

72 

77 

National LM373, using in ssb transceiver 



W5BAA 

Op amp (741) circuit design 

P- 

32, 

Nov 

73 


76 

WA5SNZ 

Operational amplifiers 

P 

26, 

Apr 

76 


WB2EGZ 

P 

. 6, 

Nov 

69 

76 

Phase-locked loops, 1C 






W3FQJ 

P- 

54, 

Sep 71 

76 

Phase-locked loops, 1C, experiments with 



W3FQJ 

P- 

58, 

Oct 

71 

74 

Plessey SL600-series ICs, how to 

use 




G8FNT 

Removing ICs (HN) 

P- 

26, 

Feb 

73 

75 

W6NIF 

P- 

71, 

Aug 70 


Seven-segment readouts, multiplexed 





W5NPD 

Ssb detector, 1C (HN) 

P- 

37, 

Jul 

75 


K40DS 

p. 

67. 

Dec 

72 


Correction (letter) 

P- 

72, 

Apr 

73 

68 

Ssb equipment, using TTL ICs in 






G4ADJ 

P- 

18, 

Nov 

75 

73 

Surplus ICs (HN) 






W4AYV 

P- 

68, 

Jul 

70 

69 

Sync generator, 1C, for ATV 






W0KGI 

p- 

34, 

Jul 

75 

76 

Transceiver, 9-MHz ssb, 1C 






G3ZVC 

P- 

34, 

Aug 

74 

70 

Circuit change (letter) 

TTL sub-series ICs, how to select 

P- 

62, 

Sep 

75 

75 

WA1SNG 

U/ART, how it works 

P- 

26, 

Dec 

77 

70 

Titus 

P- 

58, 

Feb 

76 

Using ICs in a nbfm system 





73 

W6AJF 

P- 

30, 

Oct 

68 

Using ICs with single-polarity 





75 

power supplies 






W2EEY 

P- 

35, 

Sep 69 

73 

Using integrated circuits (HN) 






W9KXJ 

P- 

69, 

May 69 

72 

Voltage regulators 






W6GXN 

P- 

31, 

Mar 

77 

72 

Voltage regulators, 1C 





72 

W7FLC 

Voltage-regulator ICs, adjustable 

P- 

22. 

Oct 

70 

73 

WB9KEY 

P- 

36, Aug 

75 


Voltage-regulator ICs, three-termi 

nal 




72 

WB5EMI 

p- 

26. 

Dec 

73 

72 

Added note (letter) 

Vtvm, convert to an 1C voltmeter 

P- 

73, 

Sep 

74 

K6VCI 

P- 

42, 

Dec 

74 


keying and control 


Accu-MiH, keyboard interface for the 
WN90VY p. 

ASCII-to-Morse code translator 

Morley, Scharon p. 

Automatic beeper for station control 
WA6URN 

Break-in circuit, CW 
W8SYK 

Break-in control system, 1C (HN) 
W9ZTK 

Bug, solid-state 
K2FV 

Carrier-operated relay 
K0PHF, WA0UZO 

Cmos keying circuits (HN) 

WB2DFA 

Contest keyer (HN) 

K2UBC 

Contest keyer, programmable 
W7BBX 

CW reception, enhancing through a 
simulated-stereo technique 
WA1MKP p 

CW regenerator for interference-free 
communications 

Leward, WB2EAX p 


Accu-Keyer 
26. Sep 76 

41. Dec 76 

38, Sep 76 

40, Jan 72 

68, Sep 70 

50, Jun 73 

58, Nov 72 

57, Jan 75 

79, Apr 70 

10, Apr 76 


61, Oct 74 
54, Apr 74 
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CW sidetone (C&T) 

W1DTY p. 51, Jun 76 

Differential keying circuit 

W4IYB p. 60, Aug 76 

Electronic hand keyer 

K5TCK p. 36, Jun 71 

Electronic keyer, cosmos 1C 

WB2DFA p. 6, Jun 74 

Short circuit p. 62, Dec 74 

Electronic keyer, 1C 

VE7BFK p. 32, Nov 69 

Electronic keyer notes (HN) 

ZL1BN p. 74, Dec 71 

Electronic keyer package, compact 

W4ATE p. 50, Nov 73 

Electronic keyer with random-access memory 


Vox keying (HN) 
VE7IG 

Vox, versatile 
W9KIT 
Short circuit 


WB9FHC 

P 

• 6, 

Oct 

73 

Corrections (letter) 

P- 

58. 

Dec 

74 


P- 

57, 

Jun 

75 

Improvements (letter) 

p. 

76, 

Feb 

77 

Increased flexibility (HN) 

P- 

62, 

Mar 

75 

Electronic keyer, 8043 1C 





W6GXN 

P 

• 8, 

Apr 

75 

Electronic keyers, simple 1C 





WA5TRS 

P- 

38, 

Mar 

73 

Grid-block keying, simple (HN) 





WA4DHU 

P- 

78, 

Apr 

70 

Improving transmitter keying 





K6KA 

P- 

44, 

Jun 

76 

Key and vox clicks (HN) 





K6KA 

P- 

74, 

Aug 

72 


p. 38, Nov 74 

p. 45. Jan 75 

p. 80, Aug 76 
p. 94, Nov 77 

p. 68, Jul 76 

p. 52, Feb 77 


Keyboard electronic keyer, the code mill 
W6CAB 

Keying, paddle, Siamese 
WA5KPG 

Keyer modification (HN) 

W9KNI 
Comments 

Keyer mods, micro-TO 
DJ9RP 

Keyer paddle, portable 
WA5KPG 

Keying the Heath HG-10B vfo (HN) 

K4BRR P 67, Sep 70 

Latch circuit, dc 

W0LPQ P- 42, Aug 75 

Correction p. 58, Dec 75 

Memo-key 

WA7SCB p. 

Memory accessory, programmable 
for electronic keyers 
WA9LUD p- 

Mini-paddle 

K6RIL P- 

Morse generator, keyboard 

W7CUU P 

Morse sounder, radio controlled (HN) 

K6QEQ P 

Oscillators, electronic keyer 

WA6JNJ P- 

Paddle, electronic keyer (HN) 

KL7EVD P- 

Paddle, homebrew keyer 

W3NK P- 43, May 69 

Push-to-talk for Styleline telephones 
W1DRP 

RAM keyer update 
K3NEZ 

Relay activator (HN) 

K6KA 

Relays, surplus (HN) 

W20LU 

Relay, transistor replaces (HN) 

W3NK P- 

Relays, undervoltage (HN) 

W20LU P 

Remote keying your transmitter (HN) 

WA3HOU P- 

Reset timer, automatic 

W5ZHV p. 

Sequential switching (HN) 

W50SF P- 

Solenoid rotary switches 

W2EEY P- 

Station control center 

W70E P- 

Step-start circuit, high-voltage (HN) 

W6VFR P- *ep 1 1 

Suppression networks, arc (HN) 

WA5EKA p- 70. Jul 73 

Time base, calibrated electronic keyer 

W1PLJ P- 39, Aug 75 

Timer, ten-minute (HN) 

DJ9RP p. 66, Nov 76 

Transistor switching for 
electronic keyers (HN) 


p. 18, Dec 71 
p. 60, Jan 76 
p. 62, Sep 71 
p. 70, Jul 70 


p. 83, Dec 

p. 50, Jul 
p. 96, Dec 


measurements and 
test equipment 

Absorption measurements, using your 
signal generator for 

W20UX p. 79, Oct 

Ac current monitor (letter) 

WB5MAP p. 61, Mar 

Ac power-line monitor 

W20LU p. 46, Aug 

AFSK generator, crystal-controlled 

K7BVT p. 13, Jul 

AFSK generator, phase-locked loop 

K7ZOF p. 27, Mar 

Amateur frequency measurements 

K6KA p. 53, Oct 

A-m modulation monitor, vhf (HN) 

K7UNL p. 67, Jul 

Antenna gain, measuring 

K6JYO p. 26, Jul 

Antenna matcher 

W4SD p. 24, Jun 

Antenna and transmission line 
measurement techniques 
W40Q p. 36, May 

Base step generator 

WB4YDZ p. 44, Jul 

Beta master, the 

K8ERV p. 18, Aug 

Bridge for antenna measurements, simple 
W2CTK p. 34, Sep 

Bridge, noise, for impedance measurements 
YA1GJM p. 62. Jan 

Added notes p. 66, May 74; p. 60, Mar 

Bridge, rf noise 

WB2EGZ p. 18, Dec 

Calibrating ac scales on the vtvm, icvm 
and fet voltmeter 


Jun 

72 

W7KQ 

CO 

d 

Sep 



Calibrators and counters 





K6KA 

p. 41, 

Nov 

Aug 

75 

Calibrator, plug-in 1C 





K6KA 

p. 22, 

Mar 

Feb 

69 

Capacitance meter, digital 





K4DHC 

p. 20, 

Feb 

Apr 

75 

Capacitance meter, direct-reading 





ZL2AUE 

p. 46, 

Apr 

Oct 

71 

Capacitance meter, direct-reading 





W6MUR 

p. 48. 

Aug 

Jun 

70 

Short circuit 

p. 64. 

Mar 



Capacitance meter, direct-reading 



Sep 

72 

WA5SNZ 

p. 32. 

Apr 



Added note 

p. 31. 

Oct 


Capacitance meter, direct reading, for 
electrolytics 

W9DJZ p. 14. Oct 

Coaxial cable, checking (letter) 

W20LU p. 68, May 

Coaxial-line loss, measuring with a 
reflectometer 

W2VCI p. 50, May 

Continuity bleeper for circuit tracing 


Jan 

70 

G3SBA 

Converter, mosfet, for receiver 

P- 

67, 

Jul 

Mar 

71 

instrumentation 

WA9ZMT 

P- 

62, 

Jan 

Oct 

69 

Counter, compact frequency 




K4EEU 

P- 

16, 

Jul 

Oct 

74 

Short circuit 

Counter, digital frequency 

P- 

72, 

Dec 

Oct 

72 

K4EEU 

Counter gating sources 

P 

• 8, 

Dec 

Apr 

68 

K6KA 

Counter readouts, switching (HN) 

P- 

48, 

Nov 

Apr 

68 

K6KA 

P- 

66. 

Jun 

Counter reset generator (HN) 




Con 

\ 

W3KBM 

P- 

68, 

Jan 


Counters: a solution to the readout problem 
WA0GOZ p. 66, Jan 

CRT intensifier for RTTY 

K4VFA p. 18, Jul 

Crystal checker 

W6GXN p. 46, Feb 

Crystal test oscillator and signal 
generator 

K4EEU p. 46. Mar 


W3QBO 

p. 66, 

Jun 

74 

Crystal-controlled frequency markers (HN) 

Transmit/receive switch PIN diode 



76 

WA4WDK 

p. 64, 

Sep 

W9KHC 

p. 10, 

May 

Cubical quad measurements 



Transmitter switching, solid-state 




W4YM 

p. 42, 

Jan 

W2EEY 

p. 44, 

Jun 

68 

Curve master, the 



Typewriter-type electronic keys, 




K8ERV 

o 

d 

Mar 

further automation for 




Decade standards, economical 

(HN) 


W6PRO 

p. 26, 

Mar 

70 

W4ATE 

p. 66, 

Jun 

Vox and mox systems for ssb 




Digital counters (letter) 



Belt 

p. 24, 

Oct 

68 

W1GGN 

p. 76. 

May 

Vox, 1C 




Digital readout station accessory, part 1 


W2EEY 

p. 50, 

Mar 

69 

K6KA 

p. 6, 

Feb 



Digital station accessory, part II 




69 

K6KA 

Digital station accessory, part III 

p. 50, 

Mar 

72 

71 

K6KA 

p. 36, 

Apr 

72 

71 

Diode tester 

W6DOB 

Dipper without plug-in coils 

p. 46, 

Jan 

77 


W6BLZ 

p. 64, 

May 68 


Dummy load and rf wattmeter, low-power 



W20LU 

p. 56, 

Apr 70 


Dummy load low-power vhf 
WB9DNI 

Dummy loads 

p. 40. 

Sep 

73 


W4MB 

p. 40, 

Mar 

76 

76 

Dummy loads, experimental 





W8YFB 

p. 36, 

Sep 

68 

75 

Dynamic transistor tester (HN) 




VE7ABK 

p. 65, 

Oct 

71 

71 

Electrolytic capacitors, measurement of (HN) 



W2NA 

p. 70, 

Feb 

71 

72 

Fm deviation measurement (letter) 




K5ZBA 

p. 68, 

May 

71 

73 

Fm deviation measurements 




68 

W3FQJ 

Fm frequency meter, two-meter 

p. 52, 

Feb 

72 

W4JAZ 

p. 40. 

Jan 

71 

71 

Short circuit 

Frequencies, counted (HN) 

p. 72, 

Apr 

71 

69 

K6KA 

p. 62, 

Aug 74 


Frequency calibrator, general coverage 



71 

W5UQS 

p. 28, 

Dec 

71 

Frequency calibrator, how to design 




W3AEX 

p. 54, 

Jul 

71 

74 

Frequency counter, CMOS 





W20KO 

p. 22, 

Feb 

77 

76 

Short circuit 

p. 94, 

May 

77 


Frequency counter, how to improve the 



68 

accuracy of 

WIRF 

p. 26. 

Oct 

77 

70 

Frequency counter, 50 MHz, 6 digit 




WB2DFA 

P- 18, 

Jan 

76 

73 

Comment 

P- 79. 

Apr 

77 

75 

Frequency-marker standard using cmos 



W4IYB 

p. 44. Aug 

77 

70 

Frequency measurement of received 




signals 

W4AAD 

p. 38, 

Oct 

73 

76 

Frequency measurement, vhf, with 



hf receiver and scaler (HN) 




68 

W3LB 

p. 90, 

May 77 

Frequency meter, crystal controlled (HN) 



69 

W5JSN 

Frequency scaler, divide-by-ten 

P- 71. 

Sep 

69 

74 

K4EEU 

P 26, 

Aug 70 

Short circuit 

Frequency scaler, divide-by-ten 

P- 72, 

Apr 

71 

70 

W6PBC 

p. 41, 

Sep 

72 


Correction 

p. 90, 

Dec 

72 

72 

Added comments (letter) 

p- 64, 

Nov 

73 

74 

Pre-scaler, improvements for 
W6PBC 

p. 30, 

Oct 

73 

75 

Frequency scaler, uhf (11C90) 




75 

WB9KEY 

Frequency scaler, 500-MHz 

p. 50, 

Dec 

75 

71 

W6URH 

Frequency scalers, 1200-MHz 

p. 32, 

Jun 

75 

WB9KEY 

Frequency-shift meter, RTTY 

p. 38, 

Feb 

75 

71 

VK3ZNV 

Frequency standard (HN) 

p. 33, 

Jun 

70 


72 

WA7JIK 

Frequency standard, universal 

P- 69, 

Sep 

72 

77 

K4EEU 

P- 40, 

Feb 

74 

Short circuit 

p. 72, 

May 

74 


Frequency synthesizer, high-frequency 



71 

K2BLA 

p. 16, 

Oct 

72 

Function generator, 1C 

W1DTY 

Function generator, 1C 

p. 40, 

Aug 

71 

70 

70 

K4DHC 

p. 22, 

Jun 

74 

68 

Function/units indicator using LED displays 


K0FOP 

Gate-dip meter 

p. 58, 

Mar 

77 

70 

W3WLX 

p. 42, 

Jun 

77 

71 

Gdo, new use for 

K2ZSQ 

Grid current measurement in 

p. 48, 

Dec 

68 

73 

grounded-grid amplifiers 
W6SAI 

p. 64, 

Aug 

68 

70 

Grid-dip oscillator, solid-state conversion 

of 


71 

W6AJZ 

Harmonic generator (HN) 

P- 20, 

Jun 

70 

72 

W5GDQ 

l-f alignment generator 455-kHz 

P- 76, 

Oct 

70 

73 

WA5SNZ 

l-f sweeo generator 

p. 50, 

Feb 

74 

K4DHC 

p. 10. 

Sep 

73 

71 

Impedance bridge (HN) 

W6KZK 

Impedance bridge, low-cost RX 

P- 67, 

Feb 

70 

69 

W8YFB 

Impedance bridge, simple 

p. 6, 

May 

73 

68 

WA9QJP 

P- 40, 

Apr 

68 


Impedance, measuring with swr 

bridge 



71 

WB4KSS 

P- 46, 

May 

75 


Impulse generator, pulse-snap 

diode 



73 

Siegal. Turner 

Instrumentation and the ham 

P- 29, 

Oct 

72 

72 

VE3GFN 

p. 28, Jul 

68 
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Intermodulation-distortion measurements 


on ssb transmitters 


W6VFR 

p. 34, 

Sep 

74 

L, C, R bridge, universal 

W6AOI 

p. 54, 

Apr 

76 

Linearity meter for ssb amplifiers 
W4MB 

p. 40, 

Jun 

76 

Line-voltage monitor (HN) 

WA8VFK 

P- 56, 

Jan 

74 

Current monitor mod (letter) 

p- 61, 

Mar 

75 

Logic monitor (HN) 

WA5SAF 

p. 70, 

Apr 

72 

Correction 

p- 91, 

Dec 

72 

Logic test probe 

VE6RF 

p. 53, 

Dec 

73 

Logic test probe (HN) 

Rossman 

p. 56, 

Feb 

73 

Short circuit 

p- 58, 

Dec 

73 

Makeshift test equipment (HN) 
W7FS 

p. 77, 

Sep 

68 

Meter amplifier, electronic 
WA9HUV 

p. 38, 

Dec 

76 

Meter interface, high-impedance 
Laugh lin 

p. 20, 

Jan 

74 

Meters, testing unknown (HN) 
WIONC 

p. 66, 

Jan 

71 

Microwave marker generator, 3cm 
WA4WDL 

band (HN) 
p. 69, Jun 

76 

Milliammeters, how to use 

W4PSJ 

p. 48, 

Sep 

75 

Mini-spotter frequency checker 
W70E 

p. 48, 

May 

68 

Monitorscope, miniature 

WA3FIY 

p. 34, 

Mar 

69 

Monitorscope, RTTY 

W3CIX 

p. 36, 

Aug 

72 

Multi-box (HN) 

W3KBM 

p. 68, 

Jul 

69 

Multitester (HN) 

W1DTY 

p. 63, 

May 

71 

Noise bridge, antenna (HN) 

K8EEG 

p. 71, 

May 

74 

Noise-figure measurements for vhf 
WB6NMT p. 36, 

Jun 

72 

Noise figure, vhf, estimating 
WA9HUV 

P- 42, 

Jun 

75 

Noise generator, 1296-MHz 

W3BSV 

p 46, 

Aug 

73 

Noise generators, using (HN) 
K2ZSQ 

p. 79, Aug 

68 

Oscillator, audio 

W6GXN 

p. 50, 

Feb 

73 

Oscillator, frequency measuring 
W6IEL 

p. 16, 

Apr 

72 

Added notes 

p. 90, 

Dec 

72 

Oscillator, two-tone, for ssb testing 
W6GXN p. 11, 

Apr 

72 

Oscilloscope calibrator (HN) 
K4EEU 

p. 69, 

Jul 

69 

Oscilloscope, putting it to work 
Allen 

p. 64, 

Sep 

69 

Oscilloscope, troubleshooting amateur 
gear with 

Allen p. 52, 

Aug 

69 

Oscilloscope voltage calibrator 
W6PBC 

P- 54, 

Aug 

72 

Panoramic reception, simple 
W2EEY 

p. 14, 

Oct 

68 

Peak envelope power, how to measure 
W5JJ p. 32, 

Nov 

74 

Phase meter, rf 

VE2AYU, Korth 

P- 28, 

Apr 

73 

Power meter, rf 

K8EEG 

p. 26, 

Oct 

73 

Power meter, rf, how to use (repair bench) 
W6NBI p. 44, Apr 

77 

Precision capacitor 

W4BRS 

p- 61, 

Mar 

68 

Pre-scaler, vhf (HN) 

W6MGI 

p. 57, 

Feb 

73 

Prescaler, vhf, for digital frequency counters 
K4GOK p. 32, Feb 

76 

Probe, sensitive rf (HN) 

W5JJ 

p. 61, 

Dec 

74 


Rf power meter, low-level 

W5WGF p. 58, Oct 72 

Rf signal generator, solid-state 

VE5FP p. 42, Jul 70 

Rf wattmeter, accurate low power 

WA4ZRP p. 38, Dec 77 

RTTY monitor scope, solid-state 

WB2MPZ p. 33, Oct 71 

RTTY signal generator 

W72TC p. 23, Mar 71 

Short circuit p. 96, Dec 71 

RTTY test generator (HN) 

W3EAG p. 67, Jan 73 

RTTY test generator (HN) 

W3EAG p. 59, Mar 73 

RX impedance bridge 

W2CTK p. 34, Sep 70 

RX impedance bridge, low-cost 

W8YFB p. 6, May 73 

RX noise bridge, improvements to 
W6BXI, W6NKU p. 10. Feb 77 

Comments p. 100 Sep 77 

Safer suicide cord (HN) 

K6JYO p. 64, Mar 71 

Sampling network, rf — the milli-tap 

W6QJW p. 34, Jan 73 

Signal generator, tone modulated for 
two and six meters 

WA80IK p. 54, Nov 69 

Signal generator, wide range 

W6GXN p. 18, Dec 73 

Signal injection in ham receivers 

Allen p. 72, May 68 

Signal tracing in ham receivers 

Allen p. 52, Apr 68 

Slotted line, how to use (repair bench) 

W6NBI p. 58, May 77 

Slow-scan tv test generator 

K4EEU p. 6, Jul 73 

S-meter readings (HN) 

W1DTY p. 56, Jun 68 

Spectrum analyzer, dc-100 MHz 

W6URH p. 16. Jun 77 

Short circuit p. 69, Dec 77 

Spectrum analyzer for ssb 

W3JW p. 24, Jul 77 

Spectrum analyzer, four channel 

W9IA p. 6, Oct 72 

Spectrum analyzers, understanding 

WA5SNZ p. 50. Jun 74 

Ssb, signals, monitoring 

W6VFR p. 35. Mar 72 

Sweep generator, how to use 

Allen p. 60, Apr 70 

Sweep response curves for low-frequency i-f's 
Allen p. 56, Mar 71 

Switch-off flasher (HN) 

Thomas p. 64, Jul 71 

Swr bridge 

WB2ZSH p. 55, Oct 71 

Swr bridge and power meter, integrated 

W6DOB p. 40, May 70 

Swr bridge (HN) 

WA5TFK p. 66, May 72 

Swr bridge readings (HN) 

W6FPO p. 63, Aug 73 

Swr indicator, aural, for the visually handicapped 
K6HTM p. 52, May 76 

Swr indicator, how to use (repair bench) 

W6NBI p. 66. Jan 77 

Swr meter 

W6VSV p. 6, Oct 70 

Swr meter, improving (HN) 

W5NPD p. 68, May 76 

Swr meters, direct reading and expanded scale 
WA4WDK p. 28, May 72 

Correction p. 90, Dec 72 

Test probe accessory (HN) 

W2IMB p. 89, Jul 77 

Time-base oscillators, improved calibration 

WA7LUJ, WA7KMR p. 70, Mar 77 

Time-domain reflectometry, experimenter's 
approach to 

WA0PIA p- 22, May 71 

Toroid permeability meter 


Q measurement 





W6RJO 

P- 

46, Jun 

77 

G3SBA 

P- 

49, 

Jan 

77 

Transconductance tester for fets 




Radio Shack meters, internal 

resistance 



W6NBI 

P- 

44, Sep 

71 

Katzenberger 

P- 

94, 

Nov 

77 

Transformer shorts 




Receiver alignment 





W6BLZ 

P- 

36, Jul 

68 

Allen 

P- 

64, 

Jun 

68 

Transistor and diode tester 




Reflectometers 





ZL2AMJ 

P- 

65, Nov 

70 

K1YZW 

P- 

65, 

Dec 

69 

Transistor curve tracer 




Regenerative detectors and a 

wideband amplifier 

WA9LCX 

P- 

52, Jul 

73 

W8YFB 

P 

61, 

Mar 

70 

Short circuit 

P- 

63, Apr 

74 

Repairs, thinking your way through 




Transistor tester 




Allen 

P- 

58, 

Feb 

71 

WA6NIL 

P- 

48, Jul 

68 

Resistance standard, simple 

(HN) 




Transistor tester for leakage and 

gain 


W20LU 

P- 

65, 

Mar 

71 

W4BRS 

P- 

68, May 

68 

Resistance values, measuring 

below ! 

1 ohm 


Transistor tester, shirt pocket 




W40HT 

P- 

66, 

Sep 

77 

W0MAY 

P- 

40, Jul 

76 

Resistor decades, versatile 




Transmitter tuning unit for the blind 



W4ATE 

P 

. 66, 

Jul 

71 

W9NTP 

P- 

60, Jun 

71 

Rf current probe (HN) 





Trapezoidal monitor scope 




W6HPH 

P- 

76, 

Oct 

68 

VE3CUS 

P- 

22. Dec 

69 

Rf detector, sensitive 




Troubleshooting around fets 




WB9DNI 

P- 

38, 

Apr 

73 

Allen 

P- 

42, Oct 

68 

Rf generator clip 





Troubleshooting by resistance measurement 


W1DTY 

P- 

58, 

Mar 

68 

Allen 

P- 

62, Nov 

68 


Troubleshooting transistor ham gear 

Allen p. 64, Jul 68 

Turn-off timer for portable equipment 

W50XD p. 42, Sep 76 

Uhf tuner tester for tv sets (HN) 

Schuler p. 73, Sep 69 

Vacuum tubes, testing high-power (HN) 

W20LU p. 64, Mar 72 

Vhf pre-scaler, improvements for 

W6PBC p. 30, Oct 73 

Voltmeter, improved transistor, part I 

Maddever p. 74, Apr 68 

Voltmeter, transistor, part II 

Maddever p. 60, Jul 68 

Vom/vtvm, added uses for (HN) 

W7DI p. 67, Jan 73 

VSWR indicator, computing 

WB9CYY p. 58, Jan 77 

Short circuit p. 94, May 77 

Vtvm modification 

W6HPH p. 51, Feb 69 

Vtvm, convert to an 1C voltmeter 

K6VCI p. 42, Dec 74 

Wavemeter, indicating 

W6NIF p. 26, Dec 70 

Short circuit p. 72, Apr 71 

Weak-signal source, stable, variable-output 

K6JYO p. 36, Sep 71 

Weak-signal source, 144 and 432 MHz 

K6JC p. 58, Mar 70 

Weak-signal source, 432 and 1296 MHz 

K6RIL p. 20, Sep 68 

WWV receiver, simple regenerative 

WA5SNZ p. 42, Apr 73 

WWV-WWVH, amateur applications for 

W3FQJ p. 53. Jan 72 

WWVB signal processor 

W9BTI p. 28. Mar 76 

Zener tester, low-voltage (HN) 

K3DPJ p. 72, Nov 69 


microprocessors, 
calculators 
computers and 

Accumulator I/O versus memory I/O 

WB4HYJ, Rony, Titus p. 64, Jun 76 

Data converters 

WA1MOP p. 79, Oct 77 

Decision, how does a microcomputer make a 
WB4HYJ, Titus, Rony p. 74, Aug 76 

Device-select pulses, generating input/output 
WB4HYJ, Titus, Rony p. 44, Apr 76 

How mocriprocessors fit into scheme of 
computers and controllers 
WB4HYJ, Rony, Titus p. 36. Jan 76 

Input/output device, what is a? 

WB4HYJ, Rony, Titus p. 50, Feb 76 

Interfacing a digital multimeter with 
an 8080-based microcomputer 
WB4HYJ, Rony, Titus 
Internal registers, 8080 
Rony, Titus, WB4HYJ 
Interrupts, microcomputer 
WB4HYJ, Rony, Titus 
Introduction to microprocessors 
WB4HYJ, Rony, Titus 
Comments, WB4FAR 
Logical instructions 
Titus, WB4HYJ, Rony 
MOV and MVI 8080 instructions 
Titus. WB4HYJ. Rony 
Register pair instruction 
Rony, Titus, WB4HYJ 
Software UAR/T, interfacing a 
WB4HYJ, Rony, Titus 
Substitution of software for hardware 

WB4HYJ, Rony, Titus p. 62, Jul 76 

UAR/T, how it works 

Titus p. 58, Feb 76 

Vectored interrupts 

WB4HYJ, Rony, Titus p. 74, Jan 77 

8080 logical instructions 

WB4HYJ, Rony, Titus p. 89, Sep 77 

8080 microcomputer output instructions 

WB4HYJ, Rony, Titus p. 54, Mar 76 


p. 66, Sep 76 

p. 63, Feb 77 

p. 66, Dec 76 

p. 32, Dec 75 
p. 63, May 76 

p. 83, Jul 77 

p. 74, Mar 77 

p. 76, Jun 77 

p. 60, Nov 76 


miscellaneous 

technical 


Admittance, impedance and circuit analysis 
Anderson p, 76, Aug 77 

Alarm, wet basement (HN) 

W2EMF p. 68, Apr 72 


Amateur anemometer 
W6GXN 
Short circuit 

Antenna masts, design for pipe 
W3MR 

Added design notes (letter) 
Antennas and capture area 
K6MIO 


Pv 52, Jun 68 
P- 34, Aug 68 

p. 52, Sep 74 
p. 75, May 75 

p. 42, Nov 69 
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Bandpass filter design 

K4KJ p. 36, Dec 73 

Bandpass filters for 50 and 144 MHz, etched 
W5KHT p. 6, Feb 71 

Bandpass filters, single pole 

W6HPH p. 51, Sep 69 

Bandpass filters, top-coupled 

Anderson p. 34, Jun 77 

Bandspreading techniques for resonant circuits 
Anderson p. 46, Feb 77 

Short circuits p. 69, Dec 77 

Basic electronic units 
W2DXH p. 18, O 

Batteries, selecting for portable equipment 
WB0AIK p. 40, Ai 

Bipolar-fet amplifiers 
W6HDM p. 16, Ft 

Comments, Worcester p. 76, St 

Broadband amplifier, bipolar 

WB4KSS p. 58, A| 

Broadband amplifier uses mospower fet 
Oxner p. 32, Di 

Broadband amplifier, wide-range 

W6GXN p. 40, A| 

Bypassing, rf, at uhf 

WB6BHI p. 50, Ja 

Calculator-aided circuit analysis 

Anderson p. 38, 0< 

Calculator, hand-held electronic, its 
function and use 

W4MB p. 18, At 

Calculator, hand-held electronic, 
solving problems with it 
W4MB p. 34, Se 

Capacitors, oil-filled (HN) 

W20LU p. 66, De 

Clock, 24-hour digital 

K4ALS p. 51, Af 

Short circuit p. 76, Se 

Coil-winding data, vhf and uhf 

K3SVC p. 6, A F 

Communications receivers, designing 
for strong-signal performance 
Moore p. 6, Fe 

Computer-aided circuit analysis 

KIORV p. 30, Au 

Contact bounce eliminators (letters) 

W7IV p. 94, Nc 

Converting vacuum tube equipment to 
solid-state 

W2EEY p. 30, Au 

Converting wavelength to inches (HN) 

WA6SXC p. 56, Ju 

Current flow?, which way does 

W2DXH p. 34, Ji 

Digital clock, low-cost 

WA6DYW p. 26, Fe 

Digital mixer, introduction 

WB8IFM p, 42, De 

Digital readout system, simplified 

W60IS p. 42. M'< 

Double-balanced mixers 

W1DTY p. 48, Ma 

Double-balanced modulator, broadband 
WA6NCT p. 8, Ma 

Earth currents (HN) 

W70UI p. 80, Ap 

Effective radiated power (HN) 

VE7CB p. 72. Ma 

Electrical units: their derivation and history 
WB6EYV p. 30, Au 

Ferrite beads 

W5JJ p. 48, Oc 

Ferrite beads, how to use 

KIORV p. 34, Ma 

Fet biasing 

W3FQJ p. 61, No 

Filter preamplifiers for 50 and 144 
MHz, etched 

W5KHT p. 6, Fe 

Filters, active for direct-conversion receivers 
W7ZOI p. 12, Ap 

Fire extinguishers (letter) 

W5PGG p. 68. Ji 

Fire protection 

Darr p. 54, Ja 

Fire protection (letter) 

K7QCM p. 62, Aui 

Fm techniques 

W6SAI p. 8. Se| 

Short circuit p. 79, Jui 

Frequency counter as a synthesizer 

DJ2LR p. 44, Se| 

Freon danger (letter) 

WA5RTB p. 63. Ma; 

Frequency multipliers 

W6GXN p. 6, Auj 

Frequency multipliers, transistor 

W6AJF p. 49, Jui 

Frequency synchronization for scatter-mode 
propagation 

K20VS p. 26, Set 

Frequency synthesis 

WA5SKM p. 42, Dei 

Frequency synthesizer, high-frequency 

K2BLA p. 16, Oc 

Frequency synthesizer sidebands, filter 
reduces (HN) 

K1PCT p. 80, Jui 


Frequency synthesizers, how to design 

DJ2LR p. 10. Jui 76 

Short circuit p. 85, Oct 76 

Gamma-matching networks, how to design 

W7ITB p. 46, May 73 

Glass semiconductors 

W1EZT p. 54 , Jui 69 

Graphical network solutions 

W1NCK, W2CTK p. 26, Dec 69 

Gridded tubes, vhf-uhf effects 

W 6 UOV p. 8 , Jan 69 


. C Q 

Grounding and wiring 



C OO 

W1EZT 

p. 44, Jun 

69 


Ground plow 




W1EZT 

p. 64, May 

70 

> 76 

Harmonic generator, crystal controlled 


1 76 

W1KNI 

p. 66 , Nov 

77 


Harmonic output, how to predict 



r 75 

Utne 

p. 34, Nov 

74 


Heatsink problems, how to solve 



: 76 

WA5SNZ 

p. 46, Jan 

74 


Hybrids and couplers, hf 



- 74 

W2CTK 

p. 57, Jui 

70 


Short circuit 

p. 72, Dec 

70 

72 

Hydroelectric station, amateur 




K 6 WX 

p. 50. Sep 

77 

77 

Impedance-matching systems, designing 



W7CSD 

p. 58, Jui 

73 


Inductors, how to use ferrite and 



: 76 

powdered-iron for 




W 6 GXN 

p. 15, Apr 

71 


Correction 

p. 63, May 

72 

* 76 

Infrared communications (letter) 




K20AW 

p. 65, Jan 

72 

72 

Injection lasers (letter) 




Mims 

p. 64, Apr 

71 

70 

Injection lasers, high power 



70 

Mims 

p. 28, Sep 

71 


Integrated circuits, part 1 



71 

W3FQJ 

p. 40, Jun 

71 


Integrated circuits, part II 




W3FQJ 

p. 58, Jui 

71 

73 

Integrated circuits, part III 




W3FQJ 

p. 50, Aug 

71 

70 

Interference, hi-fi (HN) 




K 6 KA 

p. 63, Mar 

75 

77 

Interference, rf 




W1DTY 

p. 12, Dec 

70 


Interference, rf (letter) 



68 

G3LLL 

p. 65, Nov 

75 

Interference, rf 



68 

WA3NFW 

p. 30, Mar 

73 


Interference, rf, coaxial connectors can generate 

68 

W1DTY 

p. 48, Jun 

76 


Interference, rf, its cause and cure 


76 

G3LLL 

p. 26, Jun 

75 


Intermittent voice operation of power 


73 

tubes 




W 6 SAI 

p. 24. Jan 

71 

74 

Isotropic source and practical antennas 



K 6 FD 

p. 32. May 

70 

68 

Laser communications 




W4KAE 

p. 28. Nov 

70 

70 

LC circuit calculations 




W20UX 

p. 68 , Feb 

77 

70 

LED experiments 




W4KAE 

p. 6 , Jun 

70 

73 

Lighthouse tubes for uhf 




W 6 UOV 

p. 27, Jun 

69 

76 

Local-oscillator waveform effects 




on spurious mixer responses 



70 

Robinson, Smith 

p. 44, Jun 

74 


Lowpass filters for solid-state linear amplifiers 


73 

WA0JYK 

p. 38, Mar 

74 


Short circuit 

p. 62, Dec 

74 

72 

L-networks, how to design 




W7LR 

p. 26, Feb 

74 


Short circuit 

p. 62, Dec 

74 

71 

Lunar-path nomograph 




WA 6 NCT 

p. 28, Oct 

70 

74 

Marine installations, amateur, on 

small boats 



W3MR 

p. 44, Aug 

74 

71 

Matching techniques, broadband, for 



transistor rf amplifiers 



71 

WA7WHZ 

p. 30, Jan 

77 


Microprocessors, introduction to 



71 

WB4HYJ, Rony, Titus 

p. 32, Dec 

75 


Microwave rf generators, solid-state 


69 

7(0 

W1 HR 

p. 10, Apr 

77 

/ u 

Microwaves, getting started in 



77 

Roubal 

p. 53, Jun 

72 

Microwaves, Introduction 



72 

W1CBY 

p. 20, Jan 

72 

Mini-mobile 



71 

K9UQN 

p. 58, Aug 

71 


Mismatched transmitter loads, affect of 


70 

W5JJ 

p. 60, Sep 

69 


Mnemonics 




W6N1F 

p, 69, Dec 

69 

71 

More electronic units 




W1EZT 

p. 56, Nov 

68 

69 

Multi-function integrated circuits 




W3FQJ 

p. 46, Oct 

72 

72 

Network, the ladder 




W2CHO 

p. 48, Dec 

76 


Networks, transmitter matching 



77 

W 6 FFC 

p. 6 , Jan 

73 


Neutralizing small-signal amplifiers 

WA4WDK p. 40, Sep 70 

Noise figure, meaning of 

K 6 MIO p. 26. Mar 69 

Operational amplifiers 

WB2EGZ p. 6 , Nov 69 

Phase detector, harmonic 

W5TRS p. 40, Aug 74 

Phase-locked loops, 1C 

W3FQJ p. 54, Sep 71 

Phase-locked loops, 1C, experiments with 

W3FQJ p. 58, Oct 71 

Phase-shift networks, design criteria for 

G3NRW p. 34 , Jun 70 

Pi and pi-L networks 

W 6 SAI p. 36. Nov 68 

Pi network design 

W 6 FFC p. 6 , Sep 72 

Pi network design and analysis 

W2HB p. 30, Sep 77 

Short circuit p. 68 , Dec 77 

Pi network inductors (letter) 

W7IV p. 78, Dec 72 

Pi networks, series-tuned 
W2EGH p. 42 , Oct 71 

Power amplifiers, high-efficiency rf 

WB 8 LQK p 8 , Oct 74 

Power dividers and hybrids 

W1DAX p . 30, Aug 72 

Power supplies, survey of solid-state 

W 6 GXN p. 25, Feb 70 

Power, voltage and impedance nomograph 

W2TQK p . 32 , Apr 71 

Printed-circuit boards, photofabrication of 

Hutchinson p. 6 , Sep 71 

Programmable calculator simplifies 
antenna design (HN) 

W3DVO p. 70, May 74 

Programmable calculators, using 

W3DVO p. 40, Mar 75 

Proportional temperature control for crystal 
ovens 

VE5FP p. 44 , Jan 70 

Pulse-duration modulation 

W3FQJ p. 65, Nov 72 

Q factor, understanding 

W5JJ p. 16, Dec 74 

QRP operation 

W70E p. 36, Dec 68 

Radiation hazard, rf 

W1DTY p. 4 , Sep 75 

Correction p. 59 , Dec 75 

Radio communications links 

W1EZT p, 44 , Oct 69 

Radio observatory, vhf 

Ham p. 44 , Jui 74 

Radio-frequency interference 
WA3NFW p. 30, Mar 73 

Radiotelegraph translator and transcriber 

W7CUU, K7KFA p. 8, Nov 71 

Eliminating the matrix 

KH6AP p. 60, May 72 

Ramp generators 

W6GXN p. 56, Dec 68 

Rating tubes for linear amplifier service 
W6UOV, W6SAI p. 50, Mar 71 

Reactance problems, nomograph for 
W6NIF p. 51, Sep 70 

Resistor performance at high frequencies 

KIORV p. 36, Oct 71 

Resistors, frequency sensitive (HN) 

W8YFB p. 54, Dec 70 

Resistors, frequency sensitive (letter) 

W5UHV p. 68, Jui 71 

RF amplifier, wideband 

WB4KSS p. 58, Apr 75 

Rf autotransformers, wideband 

K4KJ p. 10, Nov 76 

Rf power-detecting devices 

K6JYO p. 28, Jun 70 

Rf power transistors, how to use 

WA7KRE p. 8, Jan 70 

Rf interference, suppression in telephones 

K6LDZ p. 79, Mar 77 

Safety circuit, pushbutton switch (HN) 

K3RFF, WA1FHB p. 73, Feb 77 

Safety in the ham shack 

Darr, James p. 44, Mar 69 

Satellite communications, first step to 

K1MTA p. 52, Nov 72 

Added notes (letter) p. 73, Apr 73 

Satellite signal polarization 

KH6IJ p. 6, Dec 72 

Signal detection and communication 
in the presence of white noise 
WB6IOM p. 16, Feb 69 

Silver/silicone grease (HN) 

W6DDB p. 63, May 71 

Simple formula for microstrip impedance (HN) 

W1 HR p. 72, Dec 77 

Single-tuned interstage networks, designing 
K6ZGQ p. 59, Oct 68 

Smith chart, how to use 

W1DTY p. 16, Nov 70 

Correction p, 76, Dec 71 

Solar activity, aspects of 

K3CHP p. 21, Jun 68 

Solar energy 

W3FQJ p. 54, Jui 74 
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Speech clippers, rf, performance of 

G6XN p. 26, N 

Square roots, finding (HN) 

K9DHD p. 67, S 

Increased accuracy (letter) p. 55, M 

Staircase generator (C&T) 

W1DTY p. 52. J 

Standing-wave ratios, importance of 

W2HB p. 26, J 

Correction (letter) p. 67, M 

Stress analysis of antenna systems 

W2FZJ p. 23, C 

Synthesizer design (letters) 

WB2CPA p. 94, N 

Temperature sensor, remote (HN) 

WA1NJG p. 72, F 

Tetrodes, external-anode 

W6SAI p. 23, J 

Thermoelectric power supplies 

K1AJE p. 48, S 

Thermometer, electronic 

VK3ZNV p. 30, A 

Three-phase motors (HN) 

W6HPH p. 79, A 

Thyristors, introduction to 

WA7KRE p. 54, C 

Toroidal coil inductance (HN) 

W3WLX p. 26, S 

Toroid coils, 88-mH (HN) 

WA1NJG p. 70, J' 

Toroids, calculating inductance of 

WB9FHC p. 50, F 

Toroids, plug*in (HN) 

K8EEG p. 60, J 

Transistor amplifiers, tabulated 
characteristics of 

W5JJ p. 30. M 

Trig functions on a pocket calculator (HN) 
W9ZTK p. 60, N 

Tube shields (HN) 

W9KNI p. 69, - 

Tuning, Current controlled 

K2ZSQ p. 38, J 

TV sweep tubes in linear service, 
full-blast operation of 
W6SAI, W60UV p. 9. A 

Vacuum-tube amplifiers, tabulated 
characteristics of 

W5JJ p. 30, M 

Warning lights, increasing reliability of 

W3NK P- 40, F 

White noise diodes, selecting (HN) 

W6DOB p. 65. A 

Wind direction indicator, digital 

W6GXN p. 14, S 

Wind generators 

W3FQJ P- 24. J 

Wind loading on towers and antenna 
structures, how to calculate 
K4KJ p. 16- A 

Added note P- 56, - 

Y parameters, using in rf amplifier design 
WA0TCU P 46, J 

24-hour clock, digital 

WB6AFT p. 44, M 


novice reading 

Ac power line monitor 

W20LU P- 46, ‘ 

Amplifiers, tube and transistor, 
tabulated characteristics of 
W5JJ P- 30, I 

Antenna, bobtail curtain for 40 meters 
VE1TG p. 58, 

Antenna, bow tie for 80 meters 

W9VMQ p. 56, ft 

Antenna, converted vee for 80 and 40 
W6JKR p. 18, 1 

Antenna couplers, simple 

W2EEY p. 32, 

Antenna ground system installation 

W1EZT p. 64, ft 

Antenna, long wire, multiband 

W3FQJ p. 28, I 

Antenna, multiband phased vertical 

WA7GXO p. 33, ft 

Antenna systems for 40 and 80 meters 
K6KA p. 55. 

Antenna, top-loaded 80-meter vertical 
VE1TG p. 48. 

Antenna tuning units 

W3FQJ p. 58, Dec 72, p- 58, 

Antenna, unidirectional for 40 meters 
GW3NJY p. 61, 

Antenna, 80-meter vertical 

VE1TG p. 26, ft 

Antenna, 80 meters, for small lot 

W6AGX p. 28, ft 

Antennas, dipole 

KH6HDM p. 60, I 

Antennas, for apartment dwellers 

W2EEY p. 80, I 

Antennas, low elevation 

W3FQJ p. 66, I 

Antennas, QRM reducing receiving types 
W3FQJ p. 54, I 



Antennas, simple dual-band 





72 

W6SAI 

P- 

18, 

Mar 

70 


Antennas, simple for 80 and 40 meters 



73 

W5RUB 

P- 

16, 

Dec 

72 

74 

Antennas, simple multiband 






W9EGQ 

P- 

54, 

Jul 

68 

76 

Audio age principles and practice 






WA5SNZ 

P- 

28, 

Jun 

71 

73 

Audio filter, tunable 





74 

WA1JSM 

Audio filters, inexpensive 

P- 

34, 

Aug 

70 

71 

W8YFB 

Audio module, solid-state receiver 

P- 

24, 

Aug 

72 

77 

K4DHC 

P 

.18, 

Jun 

73 


Batteries, selecting for portable equipment 


77 

WB0AIK 

Battery power 

P- 

40, 

Aug 

73 

69 

W3FQJ p. 56, Aug 74, 

P- 

57, 

Oct 

74 


Coaxial cable, what you should know about it 


68 

W9ISB 

Current flow 

P- 

30, 

Sep 

68 

70 

W1EZT 

COSMOS integrated circuits 

P 

. 34, 

Jul 

63 

68 

W3FQJ 

CW audio filter, simple 

P- 

50, 

Jun 

75 

70 

W7DI 

CW audio filter, simplest 

P- 

54, 

Nov 

71 

75 

W4VNK 

CW monitor, simple 

P- 

44, 

Oct 

70 

76 

WA90HR 

P- 

65. 

Jan 

71 


CW reception, improved through simulated stereo 

72 

WA1MKP 

P- 

53, 

Oct 

74 


CW transceiver, low-power for 40 meters 



72 

W7BBX 

Detectors, CW and ssb 

P- 

16. 

Jul 

74 


Belt 

P 

. 3. 

Nov 

68 

71 

Detectors, regenerative 






W8YFB 

P- 

61, 

Mar 

70 

75 

Diode detectors 






W6GXN 

P- 

28, 

Jan 

76 

76 

Dipoles, multiband for portable use 





W6SAI 

P 

12, 

May 

70 

69 

Dummy load and rf wattmeter 
W20LU 

Electronic units, basic 

P- 

56, 

Apr 

70 

68 

W1EZT p. 18, Oct 68, 

P 

56, 

Nov 

68 


Feedpoint impedance characteristics of 




practical antennas 





71 

W5JJ 

Filter, tunable for audio selectivity 

P- 

50, 

Dec 

73 

70 

W2EEY 

Filters, single sideband 

P- 

22, 

Mar 

70 

76 

Belt 

P- 

40, Aug 

68 


Fire protection in the ham shack 





68 

Darr 

P 

54, 

Jan 

71 


Frequency spotter, crystal controlled 




76 

W5JJ 

ICs, basics of 

P- 

36, 

Nov 

70 


W3FQJ p. 40, Jun 71, 

P- 

58, 

Jul 

71 

74 

ICs, digital, basics 





75 

W3FQJ p, 41, Mar 72, 

ICs, digital flip-flops 

P 

58, 

Apr 

72 

72 

W3FQJ 

ICs. digital multivibrators 

P' 

60, 

Jul 

72 

77 

W3FQJ 

P- 

42, 

Jun 

72 


ICs, digital, oscillators and dividers 





W3FQJ 

Interference, hi-fi 

P- 

62, 

Aug 

72 


G3LLL 

Interference, radio frequency 

P- 

26, 

Jun 

75 

71 

WA3NFW 

P- 

30, 

Mar 

73 

Man-made interference, how to find 




71 

W1DTY 

Meters, how to use 

P- 

12, 

Dec 

70 

W4PSJ 

Morse code, speed standards for 

P- 

48, 

Sep 

75 

69 

VE2ZK 

Mosfet circuits 

P- 

58, 

Apr 

73 

75 

W3FQJ 

Power amplifiers, linear, basics of 

P 

50, 

Feb 

75 

69 

Belt 

P-16, 

Apr 

68 

70 

Preamplifier, 21 MHz 





WA5SNZ 

P- 

20. 

Apr 

72 

70 

Printed-circuit boards, how to make your 

own 


K4EEU 

Printed-circuit boards, low cost 

P- 

58, 

Apr 

73 

69 

W8YFB 

Q factor, understanding 

P- 

16, 

Jan 

75 

72 

W5JJ 

p.16, 

Dec 

74 

70 

Radio communications links, basics of 



W1EZT 

P- 

44, 

Oct 

69 

69 

Receiver frequency calibrator 
W5UQS 

Receiver, novice, for 40 and 80 

P- 

28, 

Dec 

71 

73 

Thorpe 

Receiver, regenerative for WWV 

P- 

66, 

Aug 

68 

70 

WA5SNZ 

Receivers, direct-conversion 

P- 

42, 

Apr 

73 


70 

W3FQJ 

Rectifiers, improved half-wave 

P 

59, 

Nov 

71 

73 

Bailey 

Safety in the ham shack 

P- 

34, 

Oct 

73 

75 

Darr 

Semiconductors, charge flow in 

P- 

44, 

Mar 

69 

68 

WB6BIH 

Semiconductor diodes, evaluating 

p. 

50. 

Apr 

71 

73 

W5JJ 

P- 

52, 

Dec 

71 


Single sideband, beginners guide to 




71 

Belt 

P- 

66. 

Mar 

68 


S-meters, circuits for 

K6SDX p. 20, Mar 75 

Speaker intelligibility, improving 

WA5RAQ p. 53, Aug 70 

Ssb signals, how they are generated 

Belt p. 24, May 68 

Swr bridge 

WB2ZSH p. 55, Oct 71 

Towers and rotators 

K6KA p. 34. May 76 

Transistor power dissipation, how to determine 
WN9CGW p. 56, Jun 71 

Transistor tester, simple 

WA6NIL p. 48, Jul 68 

Transmitter keying, improving 

K6KA p. 44, Jun 76 

Transmitter, low-power, 80-meter 

W3FQJ p. 50, Aug 75 

Transmitter, multiband low power with vfo 

K8EEG p. 39, Jul 72 

Transmitter power levels 

WA5SNZ p. 62, Apr 71 

Transmitter, transistor for 40 meter 

W6BLZ p. 44, Jul 68 

Transmitters, low-power 7-MHz 

W70E p. 3. Dec 68 

Troubleshooting, basic 

James p. 54, Jan 76 

Troubleshooting by voltage measurements 

James p. 64, Feb 76 

Troubleshooting, resistance measurements 

James p. 58, Apr 76 

Troubleshooting, thinking your way through 

Allen p. 58, Feb 71 

Tuneup, off-the-air 

W4MB p. 40, Mar 76 

Underground coaxial transmission line, 
how to install 

W0FCH p. 38, May 70 

Vertical antennas, improving efficiency 

K6FD p- 54, Dec 74 

Vfo for 40 and 80 meters 

W3QBO p. 36, Aug 70 

Vfo, stable solid-state 

K4BGF p. 8, Dec 71 

Wiring and grounding 

W1EZT p. 44, Jun 69 

Workbench, electronics 

W1EZT p. 50. Oct 70 


operating 


Beam antenna headings 
W6FFC 

Code practice stations (letter) 

WB4LXJ 

Code practice — the rf way 
WA4NED 

Code practice (HN) 

W20UX 

Computers and ham radio 
W5TOM 

CW monitor 
W2EEY 

CW monitor and code-practice oscillator 
K6RIL 

CW monitor, simple 
WA90HR 

CW transceiver operation with 
transmit-receive offset 
W1DAX 

DXCC check list, simple 
W2CNQ 

Fluorescent light, portable (HN) 

K8BYO 

Great-circle charts (HN) 

K6KA 

How to be DX 
W4NXD 

Identification timer (HN) 

K9UQN 

Magazines, use your old 
Foster 

Morse code, speed standards for 
VE2ZK 

Added note (letter) 

Protective material, plastic (HN) 
W6BKX 

QSL return, statistics on 
WB6IUH 

Replays, instant (HN) 

W6DNS 

Sideband location (HN) 

K6KA 

Spurious signals (HN) 

K6KA 

Tuning with ssb gear 
W0KD 

Zulu time (HN) 

K6KA 


oscillators 

AFSK oscillator, solid-state 
WA4FGY 


p. 64, Apr 71 
p. 75, Dec 72 
p. 65, Aug 68 
p. 74, May 73 
p. 60, Mar 69 
p. 46, Aug 69 


P- 

46, 

Apr 

68 

P- 

65, 

Jan 

71 

P- 

56, 

Sep 70 

P- 

55, 

Jun 

73 

P- 

62, 

Oct 

73 

P 

62, 

Oct 

73 

P- 

58, 

Aug 68 

P 

60. 

Nov 

74 

P 

52. 

Jan 

70 

P. 

68, 

Apr 

73 

P- 

68, 

Jan 

74 

P- 

58, 

Dec 

70 

P- 

60, 

Dec 

68 

P- 

67, 

Feb 

70 

P- 

62, 

Aug 

73 

P- 

61, 

Nov 

74 

P- 

40, 

Oct 

70 

P- 

58, 

Mar 

73 


p. 28, Oct 68 
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Audio oscillator, NE566 1C 


W1EZT 

p. 36, Jan 

75 

Blocking oscillators 

W6GXN 

p. 45, Apr 

69 

Clock oscillator, TTL (HN) 

W9ZTK 

p. 56, Dec 

73 

Crystal oscillator, frequency adjustment of 


W9ZTK 

p. 42, Aug 

72 

Crystal oscillator, high stability 
W6TNS 

p. 36, Oct 

74 

Crystal oscillator, miniature 
W6DOR 

p 68, Dec 

68 

Crystal oscillators 

W6GXN 

p. 33, Jul 

69 

Crystal oscillator, simple (HN) 
W20UX 

p. 98, Nov 

77 

Crystal oscillators, stable 

DJ2LR 

p. 34, Jun 

75 

Correction 

p. 67, Sep 

75 

Crystal oscillators, survey of 
VK2ZTB 

p. 10, Mar 

76 

Crystal oven, simple (HN) 
Mathieson 

p. 66, Apr 

76 

Crystal switching (HN) 

K6LZM 

p. 70, Mar 

69 

Crystal test oscillator and signal 
generator 

K4EEU 

p. 46, Mar 

73 

Crystals, overtone (HN) 

G8ABR 

p. 72, Aug 

72 

Drift-correction circuit for free 
running oscillators 

PA0KSB 

p. 45, Dec 

77 

Goral oscillator notes (HN) 

K5QIN 

p. 66, Apr 

76 

Hex inverter vxo circuit 

W2LTJ 

p. 50, Apr 

75 

Local oscillator, phase locked 
VE5FP 

p. 6, Mar 

71 

Monitoring oscillator 

W2JIO 

p. 36, Dec 

72 

Multiple band master-frequency oscillator 


K6SOX 

p. 50, Nov 

75 

Multivibrator, crystal-controlled 
WN2MQY 

p. 65, Jul 

71 

Oscillator, audio, 1C 

W6GXN 

p. 50, Feb 

73 

Oscillator, electronic keyer 
WA6JNJ 

p. 44, Jun 

70 

Oscillator, Franklin (HN) 

W5JJ 

p. 61, Jan 

72 

Oscillator, frequency measuring 
W6IEL 

p. 16, Apr 

72 

Added notes 

p. 90, Dec 

72 

Oscillator, gated (HN) 

WB9KEY 

p. 59, Jul 

75 

Oscillator-monitor, audio 

WA1JSM 

p. 48, Sep 

70 

Oscillator, phase-locked 

VE5FP 

p. 6, Mar 

71 

Oscillator, two-tone, for ssb testing 


W6GXN 

p. 11, Apr 

72 

Oscillators (HN) 

W1DTY 

p. 68, Nov 

69 

Oscillators, cure for cranky (HN) 
W8YFB 

p. 55, Dec 

70 

Oscillators, repairing 

Allen 

p. 69, Mar 

70 

Oscillators, resistance-capacitance 
W6GXN 

p. 18, Jul 

72 

Oscillators, ssb 

Belt 

p. 26, Jun 

68 

Overtone oscillator (HN) 

W5UQS 

p. 77, Oct 

68 

Quadrature-phased local oscillator 

(letter) 


K6ZX 

p. 62, Sep 

75 

Quartz crystals (letter) 

WB2EGZ 

p. 74, Dec 

72 

Stable vfo (C&T) 

W1DTY 

p. 51, Jun 

76 

TTL crystal oscillators (HN) 

W0JVA 

p. 60, Aug 

75 

Vco, crystal-controlled 

WB6IOM 

p. 58, Oct 

69 

Versatile audio oscillator (HN) 
W7BBX 

p. 72, Jan 

76 

Vfo buffer amplifier (HN) 

W3QBO 

p. 66, Jul 

71 

Vfo design, stable 

WlCER 

p. 10, Jun 

76 

Vfo, digital readout 

WB8IFM 

p. 14, Jan 

73 

Vfo for solid-state transmitters 
W3QBO 

p. 36, Aug 

70 

Vfo, high stability 

W8YFB 

p. 14, Mar 

69 

Vfo, high-stability, vhf 

OH2CD 

p. 27, Jan 

72 

Vfo, multiband fet 

K8EEG 

p. 39, Jul 

72 

Vfo, stable 

K48GF 

p. 8, Dec 

71 

Vfo, stable transistor 

W1DTY 

p. 14, Jun 

68 

Short circuit 

p. 34, Aug 

68 

Vfo transistors (HN) 

WIOOP 

p. 74, Nov 

69 

Vxo design, practical 

K6BIJ 

p. 22, Aug 

70 


455-kHz bfo, transistorized 
W6BLZ, K5GXR 


p. 12, Jul 68 


power supplies 


Ac current monitor (letter) 

WB5MAP p. 61, Mar 75 

Ac power supply, regulated, for mobile 
fm equipment 

WA8TMP p. 28. Jun 73 

All-mode-protected power supply 

K2PMA p. 74, Oct 77 

Arc suppression networks (HN) 

WA5EKA p. 70, Jul 73 

Batteries, selecting for portable equipment 

WA0AIK p. 40, Aug 73 

Battery drain, auxiliary, guard for (HN) 

W1DTY p. 74, Oct 74 

Battery power 

W3FQJ p. 56, Aug 74 

Charger, tet-controlled. for nicad batteries 

WA0JYK p. 46, Aug 75 

Converter, 12 to 6 volt (C&-) 

W1DTY p. 42, Apr 76 

Current limiting (HN) 

W0LPQ p. 70, Dec 72 

Current limiting (letter) 

K5MKO p. 66. Oct 73 

Dc-dc converter, low-power 

W5MLY p. 54, Mar 75 

Dc power supply, regulated (C&T) 

W1DTY p. 51, j un 76 

Diodes for power supplies, choosing 

W6BLZ p. 38, Jul 68 

Diode surge protection (HN) 

WA7LUJ p. 65, Mar 72 

Added note p. 77, Aug 72 

Dry-cell life 

W1DTY p. 41. Apr 76 

Dual-voltage power supply (HN) 

WIOOP p. 71, Apr 69 

Short circuit p. 80, Aug 69 

Dual voltage power supply (HN) 

W5JJ p. 68. Nov 71 

Filament transformers, miniature 

Bailey p. 66, Sep 74 

High-power trouble shooting 

Allen p. 52, Aug 68 

1C power (HN) 

W3KBM p. 68, Apr 72 

1C regulated power supply 
W2FBW p. 50. Nov 70 

1C regulated power supply 
W9SEK p. 51, Dec 70 

1C regulated power supply for ICs 

W6GXN p. 28, Mar 68 

Short circuit p. 80, May 68 

Klystrons, reflex power for (HN) 

W6BPK p. 71, Jul 73 

Line transient protection (HN) 

W1DTY p. 75, Jul 68 

Line voltage monitor (HN) 

WA8VFK p. 66, Jan 74 

Current monitor mod (letter) p. 61, Mar 75 

Load protection, scr (HN) 

W50ZF p. 62, Oct 72 

Low-value voltage source (HN) 

WA5EKA p. 66, Nov 71 

Low-voltage supply with short-circuit 
Protection 

WB2EGZ p. 22, Apr 68 

Low-voltage supply (HN) 

WB2EGZ p. 57. Jun 68 

Low voltage, variable bench power supply 
(weekender) 

W6NBI p. 58, Mar 76 

Meter safety (HN) 

W6VFR p. 68, Jul 72 

Mobile power supplies, troubleshooting 

Allen p. 56, Jun 70 

Mobile power supply (HN) 

WN8DJV p. 79. Apr 70 

Mobile supply, low-cost (HN) 

W4GEG p. 69, Jul 70 

Motorola Dispatcher, converting to 
12 volts 

WB6HXU p. 26. Jul 72 

Nicad battery care (HN) 

W1DHZ p. 71, Feb 76 

Operational power supply 

WA2IKL p. 8, Apr 70 

Overvoltage protection (HN) 

W1AAZ p. 64, Apr 76 

Pilot-lamp life (HN) 

W20LU p. 71, Jul 73 

Polarity inverter, medium current 

Laughlin p. 26, Nov 73 

Power supplies for single sideband 

Belt p. 38, Feb 69 

Power-supply hum (HN) 

W8YFB p. 64. May 71 

Power supply, improved (HN) 

W4ATE p. 72, Feb 72 

Power supply, precision 

W7SK p. 26, Jul 71 


Power supply protection for your solid-state 
circuits 

W5JJ p. 36, Jan 70 

Power supply troubleshooting (repair bench) 

K4IPV p. 78, Sep 77 

Precision voltage supply for 

phase-locked terminal unit (HN) 

WA6TLA p. 60, Jul 74 

Protection for solid-state power supplies (HN) 
W3NK p. 66, Sep 70 

Rectifier, half-wave, improved 

Bailey p. 34, Oct 73 

Regulated power supplies, how to design 

K5VKQ p. 58, Sep 77 

Regulated power supply, 500-watt 

WA6PEC p. 30, Dec 77 

Regulated solid-state high-voltage 
power supply 

W6GXN p. 40, Jan 75 

Short circuit p. 69, Apr 75 

Regulated 5-volt supply (HN) 

W6UNF p. 67, Jan 73 

SCR-regulated power supplies 

W4GOC p. 52, Jul 70 

Selenium rectifiers, replacing 

W1DTY p. 41, Apr 76 

Servicing power supplies 

W6GXN p. 44, Nov 76 

Solar energy 

W3FQJ p. 54, Jul 74 

Solar power 

W3FQJ p. 52. Nov 74 

Solar power sourse, 36-volt 

W3FQJ p. 54, Jan 77 

Step-start circuit, high-voltage (HN) 

W6VFR p. 64, Sep 71 

Storage-battery QRP power 

W3FQJ p. 64, Oct 74 

Super regulator, the MPC1000 

W3HUC p. 52, Sep 76 

Survey of solid-state power supplies 

W6GXN p. 25, Feb 70 

Short circuit p. 76, Sep 70 

Thermoelectric power supplies 

K1AJE p. 48, Sep 68 

Transformers, high-voltage, repairing 

W6NIF p. 66 Mar 69 

Transformer shorts 

WGBLZ p. 36, Jul 68 

Transformers, miniature (HN) 

W4ATE p. 67, Jul 72 

Transient eliminator (C&T) 

W1DTY p. 52, Jun 76 

Transients, reducing 

W5JJ p. 50, Jan 73 

Variable power supply for transistor work 

WA4MTH p. 68, Mar 76 

Vibrator replacement, solid-state (HN) 

K8RAY p. 70, Aug 72 

Voltage regulators, 1C 

W7FLC p. 22, Oct 70 

Voltage regulator ICs, adjustable 

WB9KEY p. 36. Aug 75 

Voltage-regulator ICs, three-terminal 

WB5EMI p. 26, Dec 73 

Added note (letter) p. 73, Sep 74 

Voltage regulators, boosting bargain (HN) 

WA7VVC p. 90, May 77 

Voltage regulators. 1C 

W6GXN p. 31, Mar 77 

Voltage safety valve 

W2UVF p. 78, Oct 76 

Wind generators 

W3FQJ p. 50, Jan 75 

Zener diodes (HN) 

K3DPJ p. 79, Aug 68 


propagation 


Artificial radio aurora, scattering 
characteristics of 

WB6KAP p. 18, Nov 74 

Echoes, long delay 

WB6KAP p. 61, May 69 

Ionospheric E-layer 

WB6KAP p. 58, Aug 69 

Ionospheric science, short history of 

WB6KAP p. 58, Jun 69 

Long-distance high frequency communications 
WB6KAP p. 80. Jul 68 

Maximum usable frequency, predicting 

WB6KAP p. 70, Sep 68 

Quiet sun, the 

WB6KAP p. 76, Dec 68 

Scatter-mode propagation, frequency 
synchronization for 

K20VS p. 26, Sep 71 

Solar cycle 20, vhfer's view of 

WA5IYX p. 46, Dec 74 

Sunspot numbers 

WB6KAP p. 63, Jul 69 

Sunspot numbers, smoothed 

WB6KAP p. 72. Nov 68 

Sunspots and solar activity 

WB6KAP p. 60. Jan 69 

Tropospheric-duct vhf communications 

WB6KAP p. 68, Oct 69 
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6-meter sporadic-E openings, predicting 

WA9RAQ p. 38, Oct 72 

Added note (letter) p. 69, Jan 74 


receivers and 

converters 

general 


p. 18, Nov 76 
p. 24, Aug 72 
p. 22, Mar 70 
p. 36, Apr 70 
p. 74, Apr 77 
p. 18, Jun 73 


Antenna impedance transformer for 
receivers (HN) 

W6NIF p. 70, Jan 70 

Antenna tuner, miniature receiver (HN) 

WA7KRE p. 72. Mar 69 

Anti-QRM methods 

W3FQJ p. 50, May 71 

Attenuation pads, receiving (letter) 

K0HNQ p. 69, Jan 74 

Audio age amplifier 

WA5SNZ p. 32, Dec 73 

Audio age principles and practice 

WA5SNZ p. 28, Jun 71 

Audio amplifier and squelch circuit 

W6AJF p. 36. Aug 68 

Audio filter for CW. tunable 

WA1JSM p. 34, Aug 70 

Audio filter-frequency translator for CW 
reception 

W2EEY p. 24, Jun 70 

Audio filter mod (HN) 

K6HIU p. 60, Jan 72 

Audio filter, simple 

W4NVK p. 44, Oct 70 

Audio filters, CW (letter) 

6Y5SR p. 56, Jun 75 

Audio filters for ssb and CW reception. 

K6SDX 

Audio-filters, inexpensive 
W8YFB 

Audio filter, tunable peak-notch 
W2EEY 

Audio filter, variable bandpass 
W3AEX 

Audio, improved for receivers 
K7GCO 

Audio module, complete 
K4DHC 

Bandspreading techniques for resonant circuits 
Anderson p. 46, Feb 77 

Short circuits p. 69, Dec 77 

Batteries, how to select for portable 

equipment 

WA0AIK p. 40, Aug 73 

Bfo multiplexer for a multimode detector 

WA3YGJ p. 52, Oct 75 

Calibrator crystals (HN) 

K6KA p. 66, Nov 71 

Calibrator, plug-in frequency 

K6KA p. 22, Mar 69 

Calibrator, simple frequency divider 

using mos ICs 

W6GXN p. 30, Aug 69 

Communications receivers, design ideas for 
Moore 

Communications receivers, designing 
for strong-signal performance 
Moore 

Converting a vacuum-tube receiver to 
solid-state 
WIOOP 

Counter dials, electronic 
K6KA 

Crystal-filter design, practical 
PY2PEC 

CW filter, adding (HN) 

W20UX 

CW monitor, simple 
WA90HR 

CW processor for communications receivers 
W6NRW p. 17, Oct 71 

CW reception, enhancing through a 
simulated-stereo technique 
WA1MKP p. 61, Oct 74 

CW reception, noise reduction for 

W2ELV p. 52, Sep 73 

CW regenerator for interference-free 
communications 

Leward, Libenschek p. 54, Apr 74 

CW selectivity with crystal bandpassing 

W2EEY p. 52, Jun 69 

CW transceiver operation with transmit-receive 
offset 

W1DAX p. 56, Sep 70 

Detector, reciprocating 

W1SNN p. 32, Mar 72 

Added notes p. 54, Mar 74; p. 76, May 75 

Detector, single-signal phasing type 

WB9CYY p. 71, Oct 76 

Short circuit P- 68, Dec 77 

Detector, superregenerative, optimizing 

Ring P 32, Jul 72 

Detectors, fm, survey of 

W6GXN P- 22, Jun 76 

Detectors, ssb 

Belt P- 22, Nov 68 


p- 

12, 

Jun 

74 

ing 

P 

. 6, 

Feb 

73 

' to 

P 

26, 

Feb 

69 

P- 

44, 

Sep 

70 

P 

34, 

Nov 

76 

P 

66, 

Sep 

73 

P 

65, 

Jan 

71 


Digital frequency display 

WB2NYK p. 26, Sep 76 

Diode detectors 

W6GXN p. 28, Jan 76 

Comments p. 77, Feb 77 

Diversity receiving system 

W2EEY p. 12. Dec 71 

Double-balanced mixer, active, high- 
dynamic range 

DJ2LR p. 90, Nov 77 

Filter alignment 

W7UC p. 61, Aug 75 

Filter, vari-Q 

W1SNN p. 62, Sep 73 

Frequency calibrator, how to design 

W3AEX p. 54, Jul 71 

Frequency calibrator, receiver 

W5UQS p. 28, Dec 71 

Frequency-marker standard using emos 

W4IYB p. 44, Aug 77 

Frequency measurement of received 
signals 

W4AAD p. 38, Oct 73 

Frequency spotter, general coverage 

W5JJ p. 36, Nov 70 

Frequency standard (HN) 

WA7JIK p. 69, Sep 72 

Frequency standard, universal 

K4EEU p. 40, Feb 74 

Short circuit p. 72, May 74 

Hang age circuit for ssb and CW 

W1ERJ p. 50, Sep 72 

Headphone cords (HN) 

W20LU p. 62, Nov 75 

l-f amplifier design 

DJ2LR p. 10, Mar 77 

Short circuit p. 94, May 77 

l-f cathode jack 

W6HPH p. 28, Sep 68 

l-f detector receiver module 

K6SDX p. 34, Aug 76 

l-f system, multimode 

WA2IKL p. 39, Sep 71 

Image suppression (HN) 

W6NIF p. 68, Dec 72 

Intelligibility of communications receivers, 
improving 

WA5RAQ p. 53, Aug 70 

Interference, electric fence 

K6KA p. 68. Jul 72 

Interference, hi-fi (HN) 

K6KA p. 63, Mar 75 

Interference, rf 

W1DTY p. 12, Dec 70 

Interference, rf 

WA3NFW p. 30. Mar 73 

Interference, rf, its cause and cure 

G3LLL p. 26, Jun 75 

Intermodulation distortion, reducing 
in high-frequency receivers 
WB4ZNV p. 26, Mar 77 

Short circuit p. 69, Dec 77 

Local oscillator, phase-locked 

VE5FP p. 6. Mar 71 

Local-oscillator waveform effects 
on spurious mixer responses 
Robinson, Smith p 44, Jun 74 

Mixer, crystal 

W2LTJ p. 38, Nov 75 

Monitor receiver modification (HN) 

W2CNQ p 72, Feb 76 

Noise blanker 

K4DHC p. 38, Feb 73 

Noise blanker design 

K7CVT p. 26, Nov 77 

Noise blanker, hot-carrier diode 

W4KAE p. 16, Oct 69 

Short circuit p. 76, Sep 70 

Noise blanker, 1C 

W2EEY p. 52, May 69 

Short circuit p. 79, Jun 70 

Noise effects in receiving systems 

DJ2LR p. 34, Nov 77 

Noise figure, the real meaning of 

K6MIO p. 26, Mar 69 

Panoramic reception, simple 

W2EEY p. 14, Oct 68 

Phase-shift networks, design criteria 

G3NRW p. 34, Jun 70 

Preamplifier, wideband 

W1AAZ p. 60, Oct 76 

Product detector, hot-carrier diode 

VE3GFN p. 12, Oct 69 

Radio-direction finder 

W6JTT p. 38. Mar 70 

Radio-frequency interference 

WA3NFW p. 30, Mar 73 

Radiotelegraph translator and transcriber 

W7CUU. K7KFA p. 8, Nov 71 

Eliminating the matrix 

KH6AP p. 60. May 72 

Receiver impedance matching (HN) 

W0ZFN p. 79, Aug 68 

Receiver spurious response 

Anderson p. 82, Nov 77 

Receivers — some problems and cures 

WB0JGP, K8RRH p. 10, Dec 77 


Receiving RTTY, automatic frequency 
control for 

W5NPO p. 50, Sep 71 

Reciprocating detector as fm discriminator 
W1SNN p. 18, Mar 73 

Reciprocating-detector converter 

W1SNN p. 58, Sep 74 

Resurrecting old receivers 

K4IPV p. 52, Dec 76 

Rf amplifiers for communications receivers 

Moore p. 42, Sep 74 

Rf amplifiers, isolating parallel currents in 

G3IPV p. 40, Feb 77 

Rf amplifier, wideband 

WB4KSS p. 58, Apr 75 

S-meter readings (HN) 

W1DTY p. 56, Jun 68 

Selectivity and gain control, improved 

VE3GFN p. 71, Nov 77 

Selectivity, receiver (letter) 

K4ZZV p. 68, Jan 74 

Sensitivity, noise figure and dynamic range 

W1DTY p. 8, Oct 75 

Signals, how many does a receiver see? 

DJ2LR p. 58, Jun 77 

Comments p. 101, Sep 77 

S meters, solid-state 

K6SDX p 20, Mar 75 

Spectrum analyzer, four channel 

W9IA p. 6, Oct 72 

Squelch, audio-actuated 

K4MOG p. 52, Apr 72 

Ssb signals, monitoring 

W6VFR p. 36, Mar 72 

Superregenerative detector, optimizing 

Ring p. 32, Jul 72 

Superregenerative receiver, improved 

JA1BHG p. 48, Dec 70 

Threshold-gate/limiter for CW reception 

W2ELV p. 46, Jan 72 

Added notes (letter) 

W2ELV p. 59, May 72 

Troubleshooting the dead receiver 

K4IPV p. 56, Jun 76 

Vlf converter (HN) 

W3CPU p. 69, Jul 76 

Weak signal reception in CW receivers 

ZS6BT p. 44, Nov 71 

WWV receiver, five-frequency 

W6GXN p. 36. Jul 76 

high-frequency receivers 

Bandpass filters for receiver preselectors 

W7ZOI p. 18, Feb 75 

Bandpass tuning, electronic, in the Drake R-4C 
Horner p- 58, Oct 73 

BC-603 tank receiver, updating the 

WA6IAK p. 52. May 68 

BC 1206 for 7 MHz, converted 

W4FIN P- 30, Oct 70 

Short circuit p. 72, Apr 71 

Collins 75A4 hints (HN) 

W6VFR p. 68, Apr 72 

Collins 75A-4 modifications (HN) 

W4SD p. 67. Jan 71 

Communications receiver, five band 

K6SDX p. 6, Jun 72 

Communications receiver for 80 
meters, 1C 

VE3ELP p. 6, Jul 71 

Communications receiver, micropower 

WB9FHC p. 30, Jun 73 

Short circuit p. 58, Dec 73 

Communications receivers, miniature 
design ideas for 

K4DHC p. 18, Apr 76 

Communications receiver, miniaturized 

K4DHC p. 24. Sep 74 

Communications receiver, optimum design for 
DJ2LR p. 10, Oct 76 

Communications receiver, solid-state 

I5TDJ p. 32, Oct 75 

Correction p. 59, Dec 75 

Companion receiver, all-mode 

W1SNN p. 18, Mar 73 

Converter, hf, solid-state 

VE3GFN p 32, Feb 72 

Converter, tuned very low-frequency 

OH2KT p. 49, Nov 74 

Converter, very low frequency receiving 

W2IMB P 24, Nov 76 

Crystal-controlled phase-locked converter 

W3VF p. 58, Dec 77 

Direct-conversion receivers 

W3FQJ p- 59, Nov 71 

Direct-conversion receivers 

PA0SE p 44, Nov 77 

Direct-conversion receivers, improved 
selectivity 

K6BIJ p. 32, Apr 72 

Direct-conversion receivers, 
simple active filters for 

W7ZOI p. 12, Apr 74 

Double-conversion hf receiver with 
mechanical frequency readout 
Perolo P- 26, Oct 76 
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ESSA weather receiver 

W6GXN p. 36, May 68 

Fet converter, bandswitching, for 
40, 20, 15 and 10 (VE3GFN) p. 6, Jul 68 
postscript p. 68, May 69 

Fet converter for 10 to 40 meters, second 
generation 

VE3GFN p, 28, Jan 70 

Short circuit p. 79, Jun 70 

Frequency synthesizer for the Drake R-4 

W6NBI p. 6, Aug 72 

Modification (letter) p. 74, Sep 74 

Generaf coverage communications receiver 

W6URH p. 10, Nov 77 

Gonset converter, solid-state modification of 
Schuler p. 58, Sep 69 

Hammarlund HQ215, adding 160-meter 
coverage 

W2GHK p. 32, Jan 72 

Heath SB-650 frequency display, using 
with other receivers 

K2BYM p. 40, Jun 73 

High dynamic range receiver input stages 

DJ2LR p. 26, Oct 75 

High-frequency DX receiver 


1,9 MHz receiver 

W3TNO p. 6, Dec 69 

7-MHz direct-conversion receiver 

W0YBF p. 16, Jan 77 

7-MHz ssb receiver and transmitter, simple 
VE3GSD p. 6, Mar 74 

Short circuit p. 62, Dec 74 

28-MHz superregen receiver 

K2ZSQ p. 70, Nov 68 


WB2ZVU 

P 

10, 

Dec 

76 

Incremental tuning to 

your 




transceiver, adding 
VE3GFN 

P- 

66, 

Feb 

71 

Monitoring oscillator 





W2JIO 

P- 

36, 

Dec 

72 

Multiband high-frequency converter 




K6SDX 

P- 

32, 

Oct 

76 

Outboard receiver with 

a transceiver 




W1DTY 

P- 

12, 

Sep 

68 

Outboard receiver with 

the SB-100, 




using an (HN) 
K4GMR 

P- 

68, 

Feb 

70 

Overload response in the Collins 75A- 

4 



receiver, improving 
W6ZO 

P- 

42. 

Apr 

70 

Short circuit 

P- 

76. 

Sep 

70 

Phasing-type ssb recei 1 

ver 




WA0JYK 

p. 

6, 

Aug 73 

Short circuit 

P- 

58. 

Dec 

73 

Added note (letter) 

P- 

63, 

Jun 

74 


Preamplifier, emitter-tuned, 21 MHz 

WA5SNZ p. 20, Apr 72 

Preamplifier, iow-noise high-gain transistor 

W2EEY p. 66, Feb 69 

Preselector, general-coverage (HN) 

W50ZF p. 75, Oct 70 

Q5er, solid-state 

W5TKP p. 20, Aug 69 

Receiver incremental tuning for the 
Swan 350 (HN) 

K1KXA p. 64, Jul 71 

Receiver, reciprocating detector 

W1SNN p. 44, Nov 72 

Correction (letter) p. 77, Dec 72 

Receiver, versatile solid-state 
W1PU p. 10, Jul 70 

Receiving RTTY with Heath SB receivers (HN) 
K9HVW p. 64, Oct 71 

Rf amplifiers, selective 

K6BIJ p. 58, Feb 72 

Regenerative detectors and a wideband 
amplifier for experimenters 
W8YFB p. 61, Mar 70 

RTTY monitor receiver 

K4EEU p . 27, Dec 72 

RTTY receiver-demodulator for net 
operation 

VE7BRK p, 42, Feb 73 

RTTY with SB-300 

W2ARZ p. 76, Jul 68 

Swan 350 CW monitor (HN) 

K1KXA p. 63, Jun 72 

Transceiver selectivity improved (HN) 

VE3BWD p. 74, Oct 70 

Tuner overload, eliminating (HN) 

VE3GFN p. 66, Jan 73 

Attenuators for (letter) p. 69, Jan 74 

Two-band novice superhet 

Thorpe p. 66, Aug 68 

Weather receiver, low-frequency 

W6GXN p. 36, Oct 68 

WWV receiver 

Hudor, Jr. p. 28, Feb 77 

WWV receiver, fixed-tuned 

W6GXN p. 24, Nov 69 

WWV receiver, regenerative 

WA5SNZ p. 42, Apr 73 

WWV receiver, simple (HN) 

WA3JBN p. 68, Jul 70 

Short circuit p. 72, Dec 70 

WWV receiver, simple (HN) 

WA3JBN p. 55, Dec 70 

WWV-WWVH, amateur applications for 

W3FQJ p. 53, Jan 72 

455-kHz bfo, transistorized 

W6BLZ, K5GXR p. 12, Jul 68 

20-meter receiver with digital readout, part 1 
K6SDX p 48, Oct 77 

20-meter receiver with digital readout, part 2 
K6SDX p. 56, Nov 77 

160-meter receiver, simple 

W6FPO p. 44, Nov 70 


vhf receivers 
and converters 


Converters for six and two meters, mosfet 

WB2EGZ p. 41, Feb 71 

Short circuit p. 96, Dec 71 

Cooled preamplifier for vhf-uhf 

WA0RDX p. 36, Jul 72 

Fet converters for 50, 144, 220 and 
432 MHz 

W6AJF p. 20, Mar 68 

Filter-preamplifiers lor 50 and 144 MHz 
etched 

W5KNT p. 6, Feb 71 

Fm channel scanner 

W2FPP p. 29, Aug 71 

Fm communications receiver, modular 

K8AUH p. 32, Jun 69 

Correction p. 71, Jan 70 

Fm receiver frequency control (letter) 

W3AFN p. 65, Apr 71 

Fm receiver performance, comparison of 

VE7ABK p. 68, Aug 72 

Fm receiver, multichannel for six and two 

W1SNN p. 54, Feb 74 

Fm receiver, tunable vhf 

K8AUH p. 34, Nov 71 

Fm receiver, uhf 

WA2GCF p. 6, Nov 72 

Fm repeaters, receiving system 
degradation in 

K5ZBA p. 36, May 69 

HW-17A, perking up (HN) 

WB2EGZ p. 70, Aug 70 

Improving vhf/uhf receivers 

W1JAA p. 44, Mar 76 

Interdigital preamplifier and comb-line 
bandpass filter for vhf and uhf 
W5KHT p. 6, Aug 70 

Interference, scanning receiver (HN) 

K2YAH p. 70, Sep 72 

Monitor receivers, two-meter fm 

WB5EMI p. 34, Apr 74 

Overload problems with vhf converters, 
solving 

WIOOP p. 53, Jan 73 

Receiver alignment techniques, vhf fm 

K4IPV p. 14, Aug 75 

Receiver, modular two-meter fm 

WA2GFB p. 42, Feb 72 

Receiver, vhf fm 

WA2GCF p. 8, Nov 75 

Receiving converter, vhf four-band 

W3TQM p. 64, Oct 76 

Scanning receiver for vhf fm, improved 

WA2GCF p. 26, Nov 74 

Scanning receiver modifications, 
vhf fm (HN) 

WA5WOU p. 60, Feb 74 

Scanning receivers for two-meter fm 

K4IPV p. 28, Aug 74 

Six-meter converter, improved 

K1BQT p. 50, Aug 70 

Six-meter mosfet converter 

WB2EGZ p. 22, Jun 68 

Short circuit p. 34, Aug 68 

Squelch-audio amplifier for fm receivers 

WB4WSU p. 68, Sep 74 

Ssb mini-tuner 

K1BQT p. 16, Oct 70 

Terminator, 50-ohm for vhf converters 

WA6UAM p. 26, Feb 77 

Two-meter converter, 1.5 dB NF 

WA6SXC p. 14, Jul 68 

Two-meter mosfet converter 

WB2EGZ p. 22, Aug 68 

Neutralizing p. 77, Oct 68 

Two-meter preamp, MM5000 

W4KAE p. 49, Oct 68 

Vhf converter performance, 
optimizing (HN) 

K2FSQ p. 18, Jul 68 

Vhf fm receiver (letter) 

K8IHQ p. 76, May 73 

Vhf receiver scanner 

K2LZG p. 22, Feb 73 

Vhf superregenerative receiver, low-voltage 
WA5SNZ p. 22, Jul 73 

Short circuit p. 64, Mar 74 

28-30 MHz preamplifier for satellite 
reception 

W1JAA p. 48, Oct 75 

50-MHz preamplifier, improved 

WA2GCF p. 46, Jan 73 

144-MHz converter (HN) 

K0VQY p. 71, Aug 70 


144-MHz converter (letter) 

W0LER p. 71, Oct 71 

144 MHz converter, hot-carrier diode 

K8CJU p. 6, Oct 69 

144-MHz converter, modular 

W6U0V p. 64, Oct 70 

144 MHz converters, choosing fets for (HN) 
K6JYO p. 70. Aug 69 

144-MHz preamp, low-noise 

W1DTY p. 40, Apr 76 

144-MHz preamp, super (HN) 

K6HCP p. 72, Oct 69 

144-MHz preamplifier. Improved 

WA2GCF p. 25, Mar 72 

Added notes p. 73, Jul 72 

220-MHz mosfet converter 

WB2EGZ p. 28, Jan 69 

Short circuit p. 76, Jul 69 

432-MHz converter, low-noise 

K6JC p. 34, Oct 70 

432-MHz fet converter, low noise 

WA6SXC p. 18, May 68 

432 MHz preamp (HN) 

W1DTY p. 66, Aug 69 

432 MHz preamplifier and converter 

WA2GCF p. 40, Jul 75 

1296-MHz converter, solid-state 

VK4ZT p. 6. Nov 70 

1296 MHz, double-balanced mixers for 

WA6UAM p. 8. Jul 75 

1296-MHz preamplifier 

WA6UAM p. 42, Oct 75 

1296-MHz preamplifier, low-noise 

WA2VTR p. 50, Jun 71 

Added note (letter) p. 65, Jan 72 

2340-MHz converter, solid-state 

K2JNG, WA2LTM, WA2VTR p. 16. Mar 72 

2304-MHz preamplifier, solid-state 

WA2VTR p. 20. Aug 72 

receivers and converters, 
test and troubleshooting 

Receiver alignment 

Allen p. 64, Jun 68 

Rf and i-f amplifiers, troubleshooting 

Allen p. 60, Sep 70 

Signal injection in ham receivers 

Allen p. 72. May 68 

Signal tracing in ham receivers 

Allen p. 52, Apr 68 

Weak-signal source, variable-output 

K6JYO p. 36, Sep 71 

Weak-signal source, 144 and 432 MHz 

K6JC p. 58. Mar 70 

Weak-signal source, 432 and 1296 MHz 

K6RIL p. 20, Sep 68 


RTTY 


p. 22, Mar 77 
p. 94, May 77 


AFSK, digital 
WA4VOS 
Short circuit 
AFSK generator (HN) 

F8KI p. 69, Jul 76 

AFSK generator and demodulator 

WB9ATW p. 26, Sep 77 

AFSK generator, crystal-controlled 

K7BVT p. 13, Jul 72 

AFSK generator, crystal-controlled 

W6LLO p. 14, Dec 73 

Sluggish oscillator (letter) p. 59, Dec 74 

AFSK oscillators, solid-state 

WA4FGY p. 28, Oct 68 

Audio-frequency keyer, simple 

W2LTJ p. 56, Aug 75 

Audio frequency shift keyer 

KH6FMT p. 45, Sep 76 

Audio-frequency shift keyer, simple (C&T) 

W1DTY p. 43, Apr 76 

Audio-shift keyer, continuous-phase 

VE3CTP p. 10, Oct 73 

Short circuit p. 64. Mar 74 

Automatic frequency control for receiving RTTY 
W5NPO p. 50, Sep 71 

Added note (letter) p. 66. Jan 72 

Autostart, digital RTTY 

K4EEU p. 6, Jun 73 

Autostart monitor receiver 

K4EED p. 37, Dec 72 

CRT intensifier for RTTY 

K4VFA p. 18, Jul 71 

Carriage return, adding to the automatic 
line feed generator (HN) 

K4EEU p. 71. Sep 74 

Coherent frequency-shift keying, need for 

K3WJQ p. 30, Jun 74 

Added notes (letter) p. 58, Nov 74 

Crystal test oscillator and signal generator 
K4EEU p. 46. Mar 73 

CW memory for RTTY identification 

W6LLO p. 6, Jan 74 

OT-500 demodulator 

K9HVW, K40AH, WB4KUR p. 24, Mar 76 

Short circuit p. 85, Oct 76 
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DT-600 demodulator 


K9HVW, K40AH, WB4KUR 

p. 8, 

Feb 

76 

Letter, K5GZR 

p. 78, 

Sep 

76 

Short circuit 

p. 85, 

Oct 

76 

Electronic speed conversion for RTTY teleprinters 

WA6JYJ 

p. 36, 

Dec 

71 

Printed circuit for 

p. 54, 

Oct 

72 

Frequency-shift meter, RTTY 




VK3ZNV 

p. 53, 

Jun 

70 

Line-end indicator, 1C 




W20K0 

p. 22. 

Nov 

75 

Line feed, automatic for RTTY 




K4EEU 

p. 20, 

Jan 

73 

Mainline ST-5 autostart and antispace 



K2YAH 

p. 46, 

Dec 

72 

Mainline ST-5 RTTY demodulator 




W6FFC 

p- 14. 

Sep 

70 

Short circuit 

p. 72, 

Dec 

70 

Mainline ST-6 RTTY demodulator 




W6FFC 

p. 6, 

Jan 

71 

Short circuit 

p. 72, 

Apr 

71 

Mainline ST-6 RTTY demodulator, 

more 



uses for (letter) 




W6FFC 

p. 69, 

Jul 

71 


Mainline ST-6 RTTY demodulator, troubleshooting 
W6FFC p. 50, Feb 71 

Message generator, random access memory 
RTTY 

K4EEU p. 8, Jan 75 

Message generator, RTTY 

W60XP, W8KCQ p. 30, Feb 74 

Monitor scope, phase-shift 

W 3CIX p. 36, Aug 72 

Monitor scope, RTTY, Heath 
HO-10 and SB-610 as (HN) 

K9HVW p. 70, Sep 74 

Monitor scope, RTTY, solid-state 

WB2MPZ p. 33, Oct 71 

Performance and signal-to-noise ratio 
of low-frequency shift RTTY 
K6SR p. 62, Dec 76 

Phase-locked loop AFSK generator 

K7ZOF p. 27,. Mar 73 

Phase-locked loop RTTY terminal unit 

W4FQM p. 8, Jan 72 

Correction p. 60, May 72 

Power supply for p. 60, Jul 74 

Optimization of the phase- 
locked terminal unit p. 22, Sep 75 

Update, W4AYV p. 16, Aug 76 

Precise tuning with ssb gear 
W0KD p. 40, Oct 70 

Printed circuit for RTTY speed converter 

W7POG p. 54, Oct 72 

RAM RTTY message generator, increasing 


capacity of (HN) 




F2ES 

p. 86, 

Oct 

77 

Receiver-demodulator for RTTY net 



operation 




VE7BRK 

p. 42, 

Feb 

73 

Ribbon re-inkers 




W6FFC 

p. 30, 

Jun 

72 

RTTY converter, miniature 1C 




K9MRL 

p. 40, 

May 

69 

Short circuit 

p. 80, 

Aug 

69 

RTTY distortion: causes and cures 



WB61MP 

p. 36. 

Sep 

72 

RTTY for the blind (letter) 




VE7BRK 

p. 76, 

Aug 

72 

RTTY, introduction to 




K6JFP 

p. 38, 

Jun 

69 

RTTY line-length indicator (HN) 




W2UVF 

p. 62, 

Nov 

73 

RTTY reception with Heath SB receivers i 

;hn) 


K9HVW 

p. 64, 

Oct 

71 

RTTY with the SB-300 




W2ARZ 

p. 76, 

, Jul 

68 

Serial converter for 8 -level teleprinters 



VE3CTP 

p. 67, 

Aug 

77 

Short circuit 

p. 68, 

Dec 

77 

Signal Generator, RTTY 




W7ZTC 

p. 23. 

Mar 

71 

Short circuit 

p. 96, 

Dec 

71 

Simple circuit replaces jack patch panel 



K4STE 

p. 25, 

Apr 

76 

Speed control, electronic, for RTTY 



W3VF 

p. 50, 

Aug 

74 

ST-5 keys polar relay (HN) 




W0LPD 

p. 72, 

May 

74 

Swan 350 and 400 equipment on 

RTTY (HN) 


WB2MIC 

p. 67, 

Aug 

69 

Synchrophase afsk oscillator 




W6FOO 

p. 30, 

Dec 

70 

Synchrophase RTTY reception 




W6FOO 

p. 38, 

Nov 

70 

Tape editor 




W3EAG 

p. 32, 

Jun 

77 

Teleprinters, new look in 




W6JTT 

p. 38, 

Jul 

70 

Terminal unit, phase-locked loop 




W4FQM 

p. 8, 

Jan 

72 

Correction 

p. 60, 

May 

72 

Terminal unit, phase-locked loop 




W4AYV 

p. 36, 

Feb 

75 

Terminal unit, variable-shift RTTY 




W3VF 

p. 16, 

Nov 

73 

Test generator, RTTY (HN) 




W3EAG 

p. 67, 

Jan 

73 


Test generator, RTTY (HN) 

W3EAG p. 59, Mar 73 

Test-message generator, RTTY 

K9GSC, K9PKQ p. 30, Nov 76 

Time/date printout 

W0LZT p. 18. Jun 76 

Short circuit p. 68, Dec 77 

Voltage supply, precision for 
phase-locked terminal unit (HN) 

WA6TLA p. 60, Jul 74 


Injection lasers (letter) 

Mims p. 64, Apr 71 

Linear power amplifier, high power solid-state 
Chambers p. 6, Aug 74 

Linear transistor amplifier 


satellites 


Amateur radio in space, bibliography 

W60LO p. 60, Aug 68 

Addenda p. 77, Oct 68 

Antenna control, automatic azimuth/elevation 
for satellite communications 
WA3HLT p. 26, Jan 75 

Correction p. 58, Dec 75 

Antenna, simple satellite (HN) 

WA6PXY p. 59, Feb 75 

Antennas, simple, for satellite 
communications 

K4GSX p. 24, May 74 

Az-el antenna mount for satellite 
communications 

W2LX p. 34, Mar 75 

Circularly-polarized ground-plane 

antenna for satellite communications 
K4GSX p. 28, Dec 74 

Communications, first step to satellite 

K1MTA p. 52, Nov 72 

Added notes (letter) p. 73, Apr 73 

Future of the amateur satellite service 

K2UBC p. 32. Aug 77 

Medical data relay via Oscar 

K7RGE p. 67, Apr 77 

Oscar antenna (C&T) 

W1DTY p. 50, Jun 76 

Oscar antenna, mobile (HN) 

W60AL p. 67, May 76 

Oscar tracking program, HP-65 
calculator (letters) 

WA3THD p. 71, Jan 76 

Oscar 7, communications techniques for 

G3ZCZ p. 6, Apr 74 

Picture transmission, recording satellite 

W6CCN p. 6, Nov 68 

Signal polarization, satellite 

KH6IJ p. 6, Dec 72 

Tracking the OSCAR satellites 

Harmon, WA6UAP p. 18, Sep 77 

28-30 MHz preamplifier for satellite 
reception 

W1JAA p. 48, Oct 75 

432-MHz OSCAR antenna (HN) 

W1JAA p. 58. Jul 75 


semiconductors 

Antenna switch for meters, solid-state 

K2ZSQ p. 48, May 69 

Avalanche transistor circuits 

W4NVK p. 22, Dec 70 

Beta master, the 

K8ERV p. 18. Aug 68 

Charge flow in semiconductors 

WB6BIH p 50, Apr 71 

Converting a vacuum-tube receiver to 
solid-state 

WIOOP p. 26, Feb 69 

Short circuit p. 76, Jul 69 

Converting vacuum tube equipment to 
solid-state 

W2EEY p. 30, Aug 68 

Curve master, the 

K8ERV p. 40. Mar 68 

Diodes, evaluating 

W5JJ p. 52, Dec 71 

Dynamic transistor tester (HN) 

VE7ABK p. 65, Oct 71 

European semiconductor numbering system (C&T) 
W1DTY p. 42, Apr 76 

Fet bias problems simplified 

WA5SNZ p. 50, Mar 74 

Fet biasing 

W3FQJ P 61, Nov 72 

Fetrons, solid-state replacements for tubes 

W1DTY p. 4, Aug 72 

Added notes p. 66, Oct 73; p. 62, Jun 74 
Frequency multipliers 

W6GXN P. 6, Aug 71 

Frequency multipliers, transistor 

W6AJF p. 49, Jun 70 

Glass semiconductors 

W1EZT p. 54, Jul 69 

Grid-dip oscillator, solid-state conversion of 

W6AJZ p. 20, Jun 70 

Heatsink problems, how to solve transistor 

WA5SNZ p. 46, Jan 74 

Impulse generator, snap diode 

Siegal, Turner p. 29, Oct 72 

Injection lasers, high power 

Mims P- 28, Sep 71 


W3FQJ 

Long-tail transistor biasing 

P 

59, 

Sep 

71 

W2DXH 

P- 

64, 

Apr 68 

Matching techniques, broadband, 

for 




transistor rf amplifiers 
WA7WHZ 

P- 

30, 

Jan 

77 

Microwave amplifier design, solid 

state 



WA6UAM 

P- 

40, 

Oct 

76 

Mobile converter, solid-state modification 

of 


Schuler 

P- 

58, 

Sep 

69 

Mosfet circuits 

W3FQJ 

Mosfet transistors (HN) 

P- 

50, 

Feb 

75 

WB2EGZ 

P- 

72, 

Aug 

69 

Motorola fets (letter) 

W1CER 

Motorola MPS transistors (HN) 

P- 

64, 

Apr 

71 

W2DXH 

P- 

42, 

Apr 

68 

Neutralizing small-signal amplifiers 




WA4WDK 

P- 

40, 

Sep 70 

Noise, zener-diode (HN) 





VE7ABK 

P- 

59. 

Jun 

75 

Parasitic oscillations in high-power 




transistor rf amplifiers 





W0KGI 

P- 

54, 

Sep 70 

Pentode replacement (HN) 





W1DTY 

P- 

70, 

Feb 

70 


Power dissipation ratings of transistors 

WN9CGW p. 56. Jun 71 

Power fets 

W3FQJ p. 34, Apr 71 

Power transistors, parallelling (HN) 

WA5EKA p. 62. Jan 72 

Relay, transistor replaces (HN) 

W3NK p. 72, Jan 70 

Replace the unijunction transistor 

K9VXL p. 58, Apr 68 

Rf power detecting devices 

K6JYO p. 28, Jun 70 

Rf power transistors, how to use 

WA7KRE p. 8, Jan 70 

Snap diode impulse generator 

Siegal, Turner p. 29, Oct 72 

Surplus transistors, identifying 

W2FPP p. 38, Dec 70 

Thyristors, introduction to 

WA7KRE p. 54, Oct 70 

Transconductance tester for field-effect 
transistors 

W6NBI p. 44. Sep 71 

Transistor amplifiers, tabulated 
characteristics of 

W5JJ p. 30, Mar 71 

Transistor and diode tester 

ZL2AMJ p. 65, Nov 70 

Transistor breakdown voltages 

WA5EKA p. 44, Feb 75 

Transistors for vhf transmitters (HN) 

WIOOP p. 74, Sep 69 

Transistor storage (HN) 

K8ERV p. 58, Jun 68 

Transistor tester 

WA6NIL p. 48, Jul 68 

Transistor tester for leakage and gain 

W4BRS p. 68, May 68 

Transistor testing 

Allen p. 62, Jul 70 

Transistor-tube talk (HN) 

WA4NED p. 25. Jun 68 

Trapatt diodes (letter) 

WA7NLA p 72, Apr 72 

Troubleshooting around fets 

Allen p. 42, Oct 68 

Troubleshooting transistor ham gear 

Allen p. 64, Jul 68 

Vfo transistors (HN) 

WIOOP p. 74, Nov 69 

Y parameters in rf design, using 

WA0TCU p. 46, Jul 72 

Zener diodes (HN) 

K3DPJ p. 79, Aug 68 

Zener tester, Low voltage (HN) 

K3DPJ p. 72, Nov 69 

single sideband 

Balanced modulator, integrated-circuit 

K7QWR p. 6, Sep 70 

Balanced modulators, dual fet 

W3FQJ p. 63, Oct 71 

Communications receiver, phasing-type 

WA0JYK p. 6. Aug 73 

Converting a-m power amplifiers to 
ssb service 

WA4GNW p. 55, Sep 68 

Converting the Swan 120 to two meters 

K6RIL p. 8, May 68 

Detectors, ssb 

Belt p. 22, Nov 68 
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p. 67, Dec 72 
p. 72. Apr 73 


p. 50, Mar 75 
p. 40, Aug 68 
p. 63, Nov 73 
p. 24, Dec 71 

p. 22, Sep 68 

p. 24, May 68 

p. 66, Mar 68 


Detector, ssb, 1C (HN) 

K40DS 
Correction 

Double-bafanced mixers 

W1DTY p. 48, Mar 68 

Double-balanced modulator, broadband 

WA6NCT p. 8, Mar 70 

Electronic bias switching for linear 
amplifiers 
W6VFR 

Filters, single-sideband 
Belt 

Filters, ssb (HN) 

K6KA 

Frequency dividers for ssb 
W7BZ 

Frequency translation in ssb 
transmitters 
Belt 

Generating ssb signals with 
suppressed carriers 
Belt 

Guide to single sideband, a 
beginner's 
Belt 

Hang age circuit for ssb and CW 

W1ERJ p. 50, Sep 72 

Intermittent voice operation of power tubes 
W6SAI p. 24, Jan 71 

Intermodulation-distortion measurements 
on ssb transmitters 

W6VFR p. 34, Sep 74 

Linear amplifier, five-band conduction- 
cooled 

W9KIT p. 6, Jul 

Linear amplifier, five-band kilowatt 

W40Q p. 14, Jan 

Improved operation (letter) p. 59, Dec 

Linear amplifier, homebrew five-band 

W7IV p. 30, Mar 

Linear amplifier performance, improving 
W4PSJ p. 68, Oct 

Linear amplifier, 100-watt 

W6WR p. 28, Dec 

Linear, five-band hf 

W7DI p. 6, Mar 

Linear for 80-10 meters, high-power 

W6HHN p. 56, Apr 

Short circuit p. 96, Dec 

Linearity meter for ssb amplifiers 

W4MB p. 40, Jun 

Linear power amplifiers 

Belt p. 16, Apr 

Linears, three bands with two (HN) 

W4NJF p. 70, Nov 

Minituner, ssb 

K1BQT p. 16, Oct 

Modifying the Heath SB-200 amplifier 
for the new 8873 zero-bias triode 

W6UOV p. 32, Jan 

Oscillators, ssb 

Belt p. 26, Jun 

Peak envelope power, how to measure 

W5JJ p. 32. Nov 

Phase shift networks, design criteria for 

G3NRW p. 34, Jun 

Phase-shift ssb generators 

Belt p. 20, Jul 

Power supplies for ssb 

Belt p. 38, Feb 

Precise tuning with ssb gear 
W0KD p. 40. Oct 

Pre-emphasis for ssb transmitters 

OH2CD p. 38. Feb 

Rating tubes for linear amplifier service 

W6UOV, W6SAI p. 50, Mar 

Rf clipper for the Collins S-line 

K6JY0 p. 18, Aug 

Letter p. 68, Dec 

Rf speech processor, ssb 

W2MB p. 18. Sep 

Sideband location (HN) 

K6KA p. 62, Aug 

Solid-state circuits for ssb 

Belt p. 18, Jan 

Solid state transmitting converter for 
144-MHz ssb 

W6NBI p. 6, Feb 

Short circuit p. 62, Dec 

Speech clipper, 1C 

K6HTM p. 18, Feb 

Added notes (letter) p. 64, Oct 

Speech clipper, rf, construction 

G6XN p. 12, Dec 

Speech clippers, rf, performance of 

G6XN p. 26, Nov 

Added notes p. 58, Aug 73; p. 72, Sep 

Speech clipping 

K6KA p. 24, Apr 

Speech clipping in single-sideband equipment 
K1YZW p. 22, Feb 

Speech processing 

W1DTY p. 60, Jun 

Speech processing, principles of 

ZL1BN p. 28, Feb 

Added notes p. 75, May 75; p. 64, Nov 75 

Speech processor for ssb 

K6PHT p. 22. Apr 70 


p. 38, Jan 70 

p. 31, Dec 71 
d 

p. 28, Sep 75 
p. 10, Mar 68 


Speech process, logarithmic 
WA3FIY 

Speech processor, ssb 
VK9GN 

Speech splatter on single sideband 
W4MB 

Ssb exciter, 5-band 
K1UKX 

Ssb generator, phasing-type 

W7CMJ p. 22, Apr 73 

Added comments (letter) p. 65, Nov 73 

Ssb generator, 9-MHz 

W9KIT p . 6, Dec 70 

Ssb transceiver, 1C, for 80 meters 

VE3GSD p. 48, Apr 76 

Switching and linear amplification 

W3FQJ p. 61, Oct 71 

Syllabic vox system for Drake equipment 

W6RM p. 24, Aug 76 

Transceiver, miniature 7-MHz 
W7BBX 

Transceiver, single-band ssb 
W1DTY 

Transceiver, ssb, 1C 
G3ZVC 

Circuit change (letter) 

Transceiver, ssb, using LM373 1C 
W5BAA 

Transceiver, 3.5-MHz ssb 
VE6ABX 

Transmitter alignment 
Allen 


p. 16, Jul 74 
p. 8, Jun 69 


p. 34, Aug 74 
p. 62, Sep 75 


p. 32, Nov 73 
p. 6, Mar 73 


p. 62, Oct 69 


Transmitter and receiver for 40 meters, ssb 



VE3GSD 

p. 6, 

Mar 

74 

72 

Short circuit 

Transmitter, phasing-type ssb 

p. 62, 

Dec 

74 

74 

WA0JYK 

p- 8, 

Jun 

75 

74 

Transmitting mixers, 6 and 2 meters 




K2ISP 

p. 8, 

Apr 

69 

70 

Transverter, 6-meter 



K8DOC, K8TVP 

p- 44, 

Dec 

68 

71 

Trapezoidal monitor scope 





VE3CUS 

P- 22, 

Dec 

69 

75 

TTL ICs, using in ssb equipment 





G4ADJ 

p. 18, 

Nov 

75 

72 

Tuning up ssb transmitters 





Allen 

p. 62, 

Nov 

69 

71 

TV sweep tubes in linear service, 




71 

full-blast operation of 

W6SAI, W6UOV 

P- 9, 

Apr 

68 

76 

Two-tone oscillator for ssb testing 



W6GXN 

p. 11. 

Apr 72 

68 

Vacuum tubes, using odd-ball types in 




linear amplifier service 




69 

W5JJ 

p. 58, 

Sep 

72 


Vhf, uhf transverter, input source for (HN) 


70 

F8MK 

Vox and mox systems for ssb 

P- 69, 

Sep 

70 


Belt 

P- 24, 

Oct 

68 

71 

Vox, versatile 





W9KIT 

p. 50, 

Jul 

71 

68 

Short circuit 

3-500Z in amateur service, the 

P- 96, 

Dec 

71 

74 

W6SAI 

144-MHz linear, 2kW 

p. 56, 

Mar 

68 

70 

W6UOV, W6ZO, K6DC 

144-MHz low-drive kilowatt linear 

p. 26, 

Apr 

70 

68 

W6HHN 

144-MHz transverter, the TR-144 

p. 26, 

Jul 

70 

69 

K1RAK 

p- 24, 

Feb 

72 


432 MHz rf power amplifier 




70 

K6JC 

432-MHz ssb converter 

p. 40, 

Apr 

70 

72 

K6JC 

p. 48, 

Jan 

70 


Short circuit 

p. 79, 

Jun 

70 

71 

432-MHz ssb, practical approach to 




WA2FSQ 

p. 6, 

Jun 

71 

71 

1296-MHz ssb transceiver 




71 

WA6UAM 

p 8, 

Sep 

74 

73 





73 

television 




69 

Callsign generator 

WB2CPA 

Camera and monitor, sstv 

P- 34, 

Feb 

77 

74 

VE3EGO, Watson 

p. 38. 

Apr 

69 

74 

Caption device for SSTV 





G3LTZ 

p. 61, 

Jul 

77 

73 

Color tv, slow-scan 




73 

W4UMF, WB8DQT 

p. 59, 

Dec 

69 


Computer, processing, sstv pictures 



72 

W4UMF 

P- 30, 

Jul 

70 


Fast-scan camera converter for sstv 



72 

WA9UHV 

p. 22. 

Jul 

74 

74 

Fast- to slow-scan conversion, tv 





W3EFG, W3YZC 

p- 32, 

Jul 

71 

69 

Frequency-selective and sensitivity 





controlled sstv preamp 




71 

DK1BF 

p. 36, 

Nov 

75 


Interlaced sync generator for ATV camera control 

68 

WA8RMC 

Slow-scan television 

p. 10, 

Sep 

77 

75 

WA2EMC 

p. 52, 

Dec 

69 


Slow-to-fast-scan television converters, 
an introduction 

K4TWJ p. 44, Aug 76 


Sync generator for black-and-white 525-line TV 
K4EEU p. 79, Jul 77 

Sync generator, 1C, for ATV 

W0KGI p. 34, Jul 75 

Synch generator, sstv (letter) 

W1IA p. 73, Apr 73 

Television DX 

WA9RAQ p. 30, Aug 73 

Test generator, sstv 

K4EEU p. 6, Jul 73 

Vestigial sideband microtransmitter 
for amateur television 

WA6UAM p. 20, Feb 76 

Short circuit p. 94, May 77 

50 years of television 

W1DTY, K4TWJ p. 36. Feb 76 

Letter, WA6JFP p. 77, Sep 76 


transmitters and 
power amplifiers 
general 

Amplitude modulation, a different approach 
WA5SNZ p. 50, Feb 70 

Batteries, how to select for portable 
equipment 

WA0AIK p. 40. Aug 73 

Blower maintenance (HN) 

W6NIF p. 71, Feb 71 

Blower-to-chassis adapter (HN) 

K6JYO p. 73, Feb 71 

Converting a m power amplifiers to 
ssb service 

WA4GNW p. 55, Sep 68 

Efficiency of linear power amplifiers, 
how to compare 

W5JJ p. 64, Jul 73 

Electronic bias switching for linear 
amplifiers 

W6VFR p. 50, Mar 75 

Fail-safe timer, transmitter (HN) 

K9HVW p. 72, Oct 74 

Filter converter, an up/down 

W5DA p. 20, Dec 77 

Filters, ssb (HN) 

K6KA p. 63, Nov 73 

Frequency multipliers 

W6GXN p. 6, Aug 71 

Frequency translation in ssb 
Transmitters 

Belt p. 22, Sep 68 

Grid-current measurement in 
grounded-grid amplifiers 

W6SAI p. 64, Aug 68 

Intermittent voice operation of power 
tubes 

W6SAI p. 24, Jan 71 

Key and vox clicks (HN) 

K6KA p. 74, Aug 72 

Linear power amplifiers 

Belt p. 16, Apr 68 

Lowpass filters for solid-state linear amplifiers 
WA0JYK p. 38, Mar 74 

Short circuit p. 62, Dec 74 

Matching techniques, broadband, for 
transistor rf amplifiers 

WA7WHZ p . 30, Jan 77 

Multiple tubes in parallel grounding grid (HN) 

W7CSD p. 60, Aug 71 

National NCX-500 modification for 15 meters (HN) 
WA1KYO p. 87, Oct 77 

Networks, transmitter matching 

W6FFC p. 6, Jan 73 

Neutralizing tip (HN) 

ZE6JP p. 69, Dec 72 

Parasitic oscillations in high-power 
transistor rf amplifiers 

W0KGI p. 54, Sep 70 

Parasitic suppressor (HN) 

WA9JMY p. 80, Apr 70 

Pi and Pi-L networks 

W6SAI p. 36. Nov 68 

Pi network design aid 

W6NIF p. 62, May 74 

Correction (letter) p. 58, Dec 74 

Pi-network design, high-frequency 
power amplifier 

W6FFC p. 6, Sep 72 

Pi-network inductors (letter) 

W7IV p. 78, Dec 72 

Pi networks, series tuned 

W2EGH p. 42, Oct 71 

Power attenuator, all-band 10-dB 

K1CCL p. 68, Apr 70 

Power fets 

W3FQJ p. 34, Apr 71 

Power tube open filament pins (HN) 

W9KNI p. 69, Apr 75 

Pre-emphasis for ssb transmitters 

OH2CD p. 38, Feb 72 

Relay activator (HN) 

K6KA p. 62, Sep 71 

Rf power amplifiers, high-efficiency 

WB8LQK p. 8 . Oct 74 
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Rf power transistors, how to use 

WA7KRE p. 8, Jan 70 

Screen clamp, solid-state 

W0LRW p. 44. Sep 68 

Sstv reporting system 

WB6ZYE p. 78, Sep 76 

Step-start circuit, high-voltage (HN) 

W6VFR p. 64, Sep 71 

Swr alarm circuits 

W2EEY p- 73, Apr 70 

Temperature alarms for high-power amplifiers 
W2EEY P 48, Jul 70 

Transmitter power levels, some 
observations regarding 

WA5SNZ P- 62, Apr 71 

Transmitter, remote keying (HN) 

WA3HDU P- 74, Oct 69 

Transmitter switching, solid-state 

W2EEY p. 44, Jun 68 

Transmitter-tuning unit for the blind 

W9NTP P- 60, Jun 71 

TV sweep tubes in linear service, 
full-blast operation of 

W6SAI, W6UOV p. 9, Apr 68 

Vacuum tubes, using odd-ball types in 
linear amplifiers 

W5JJ p- 58, Sep 72 

Vfo, digital readout 

WB8IFM p. 14, Jan 73 


high-frequency 

transmitters 


ART-13, Modifying for noiseless CW (HN) 

K5GKN p. 68, Aug 69 

CW transceiver for 40 and 80 meters 

W3NNL, K30IO p. 14, Jul 69 

CW transceiver for 40 and 80 meters, improved 
W3NNL P- 18, Jul 77 

CW transceiver, low-power 20-meter 

W7ZOI p. 8, Nov 74 

CW transmitter, half-watt 

K0VQY P- 69, Nov 69 

Driver and final for 40 and 80 meters, 
solid-state 

W3QBO P- 20, Feb 72 

Electronic bias switch for negatively-biased 
power amplifiers 

WA5KPG p. 27, Nov 76 

Field-effect transistor transmitters 

K2BLA P- 30, Feb 71 

Filters, low-pass for 10 and 15 meters 

W2EEY P- 42, Jan 72 

Five-band transmitter, hf, solid-state 

I5TDJ p. 24, Apr 77 

Frequency synthesizer, high frequency 

K2BLA P. 16, Oct 72 

Grounded-grid 2 kW PEP amplifier, 
high frequency 

W6SAI p. 6, Feb 69 

Heath HW-101 transceiver, using with 
a separate receiver (HN) 

WA1MKP p. 63, Oct 73 

Linear amplifier, five-band 

W7IV p. 30, Mar 70 

Linear amplifier, five-band conduction-cooled 
W9KIT p. 6, Jul 72 

Linear amplifier performance, improving 

W4PSJ p. 68, Oct 71 

Linear amplifier, 100-watt 

W6WR p- 28, Dec 75 

Linear, five-band hf 

W7DI p. 6, Mar 72 

Linear, five-band kilowatt 

W40Q p. 14, Jan 74 

Improved operation (letter) p. 59, Dec 74 

Linear for 80-10 meters, high-power 

W6HHN p. 56, Apr 71 

Short circuit p. 96, Dec 71 

Linear power amplifier, high-power 
solid-state 

Chambers p- 6, Aug 74 

Linears, three bands with two (HN) 

W4NJF P- 70, Nov 69 

Low-frequency transmitter, solid-state 

W4KAE p. 16, Nov 68 

Lowpass filter, high-frequency 

W20LU P- 24, Mar 75 

Short circuit p. 59, Jun 75 

Modifying the Heath SB-200 amplifier for 
the new 8873 zero-bias triode 
W6UOV P- 32, Jan 71 

Phase-locked loop, 28 MHz 

W1KNI P- 40. Jan 73 

QRP fet transmitter, 80-meter 

W3FQJ P- 50, Aug 75 

Ssb exciter, 5-band 

K1UKX P 10. Mar 68 

Ssb transceiver, miniature 7-MHz 

W7BBX P- 16, Jul 74 

Ssb transceiver using LM373 1C 

W5BAA P- 32, Nov 73 

Ssb transceiver, 9-MHz, 1C 

G3ZVC P 34, Aug 74 

Circuit change (letter) p. 62, Sep 75 

Ssb transmitter and receiver, 40 meters 


VE3GSD p. 6, Mar 74 

Short circuit p. 62, Dec 74 

Ssb transmitter, phasing type 

WA0JYK p. 8. Jun 75 

Tank circuit, inductively-tuned high-frequency 
W6SAI p. 6, Jul 70 

Transceiver, single-band ssb 

W1DTY p. 8, Jun 69 

Transceiver, 3.5-MHz ssb 

VE6ABX p. 6, Mar 73 

Transmitter, five-band, CW and ssb 

WN3WTG p. 34, Jan 77 

Transmitter, low-power 

W6NIF p. 26, Dec 70 

Transmitters, QRP 

W70E p. 36, Dec 68 

Transmitter, universal flea-power 

K2ZSQ p. 58, Apr 69 

Transverter, high-level hf 

K4ERO p. 68, Jul 68 

Wideband linear amplifier, 4 watt 

VE5FP p. 42, Jan 76 

3-400Z, 3-500Z filament circuits, notes on 

K9WEH p. 66, Apr 76 

3-500Z in amateur service, the 

W6SAI p. 56, Mar 68 

7-MHz QRP CW transmitter 

WA4MTH p. 26, Dec 76 

14-MHz vfo transmitter, solid-state 

W3QBO p. 6, Nov 73 

28-MHz transmitter, solid-state 

K2ZSQ p 10. Jul 68 

40-meters, transistor rig for 

W6BLZ, K5GXR p. 44, Jul 68 

160-meters, 500-watt power amplifier 

W2BP p. 8, Aug 76 

vhf and uhf transmitters 

Converting the Swan 120 to two meters 

K6RIL p. 8, May 68 

Fm repeater transmitter, improving 

W6GDO p. 24, Oct 69 

Linear for 2 meters 

W4KAE p. 47, Jan 69 

Linear for 1296 MHz, high-power 

WB6IOM p. 8, Aug 68 

Phase-locked loop, 50 MHz 

W1KNI p. 40, Jan 73 

Transistors for vhf transmitters (HN) 

WIOOP p- 74. Sep 69 

Transmitter, flea power 

K2ZSQ p. 58, Apr 69 

Transmitting mixers for 6 and 2 meters 

K2ISP p. 8, Apr 69 

Transverter for 6 meters 

WA9IGU P- 44, Jul 69 

Tunnel diode phone rig, 6-meter (HN) 

K2ZSQ p. 74, Jul 68 

Vhf linear, 2kW, design data for 

W6UOV p. 6, Mar 69 

50-MHz kilowatt, inductively tuned 

K1DPP p. 8, Sep 75 

50-MHz linear amplifier 

K1RAK p. 38, Nov 71 

50-MHz linear amplifier, 2-kW 

W6UOV p. 16. Feb 71 

50-MHz linear, inductively tuned 

W6SAI p. 6, Jul 70 

50-MHz transmitter, solid-state 

WB2EGZ p. 6. Oct 68 

50-MHz transverter 

K1RAK p. 12, Mar 71 

50/144-MHz multimode transmitter 

K2ISP p. 28. Sep 70 

144-MHz fm transmitter 

W9SEK p. 6, Apr 72 

144-MHz fm transmitter, solid-state 

W6AJF p. 14, Jul 71 

144-MHz fm transmitter, Sonobaby 

WA0UZO P- B, Oct 71 

Short circuit P- 96, Dec 71 

Crystal deck for p. 26, Oct 72 

144-MHz low-drive kilowatt linear 

W6HHN p. 26, Jul 70 

144-MHz low-power solid-state transmitter 

K0VQY p. 52. Mar 70 

144-MHz phase-modulated transmitter 

W6AJF P- 18, Feb 70 

144-MHz power amplifier, high performance 
W6UOV p. 22, Aug 71 

144-MHz power amplifier, 10-watt solid-state 
W1DTY p. 67, Jan 74 

144-MHz rf power amplifiers, solid state 

W4CGC p. 6, Apr 73 

144-MHz transmitting converter, solid-state ssb 
W6NBI p- 6, Feb 74 

Short circuit p- 62, Dec 74 

144-MHz transceiver, a m 

K1AOB P- 55, Dec 71 

144-MHz two-kilowatt linear 

W6UOV, W6ZO, K6DC P- 26, Apr 70 

144- and 432- stripline amplifier/tripler 

K2RIW P 6, Feb 70 

220-MHz exciter 

WB6DJV p. 50, Nov 71 


220-MHz power amplifier 

W6UOV p. 44, Dec 71 

220-MHz, rf power amplifier for 

WB6DJV p. 44, Jan 71 

220-MHz rf power amplifier, vhf fm 

K7JUE p. 6, Sep 73 

432-MHz amplifier. 2-kW 

W6DAI, W6NLZ p. 6, Sep 68 

432-MHz exciter, solid-state 

WIOOP p. 38, Oct 69 

432-MHz rf power amplifier 

K6JC p. 40, Apr 70 

432-MHz solid-state linear amplifier 

WB6QXF p. 30, Aug 75 

432-MHz ssb converter 

K6JC p. 48, Jan 70 

Short circuit p. 79, Jun 70 

432-MHz 100-watt solid-state power amplifier 
WA7CNP p. 36, Sep 75 

1296-MHz frequency tripler 

K4SUM, W4API p. 40, Sep 69 

1296-MHz power amplifier 
W2COH, W2CCY, W20J, 

W1MU p. 43, Mar 70 

2304-MHz power amplifier 

WA9HUV p. 8, Feb 75 

transmitters and 
power amplifiers, 
test and troubleshooting 

Aligning vhf transmitters 
Allen 

Ssb transmitter alignment 
Allen 

Transverter, 6-meter 
K8DOC, K8TVP 
Tuning up ssb transmitters 
Allen 


p. 58, Sep 68 
p. 62, Oct 69 
p. 44, Dec 68 
p. 62, Nov 69 


troubleshooting 

Analyzing wrong dc voltages 

Allen p- 54, Feb 69 

Audio distortion, curing in speech 
amplifiers 

Allen p. 42, Aug 70 

Basic troubleshooting 

James p. 54, Jan 76 

Dc-dc converters, curing trouble in 

Allen p. 56, Jun 70 

Fets, troubleshooting around 

Allen p. 42, Oct 68 

High-voltage troubleshooting 

Alien p. 52, Aug 68 

Logic circuits, troubleshooting 
W8GRG p. 56, Feb 77 

Mobile power supplies, troubleshooting 

Allen p. 56, Jun 70 

Ohmmeter troubleshooting 

Allen p 52, Jan 69 

Oscillators, repairing 

Allen p. 69, Mar 70 

Oscillator troubleshooting (repair bench) 

K4IPV p. 54, Mar 77 

Oscilloscope, putting to work 

Allen p. 64, Sep 69 

Oscilloscope, troubleshooting amateur 
gear with 

Allen p. 52, Aug 69 

Power supply, troubleshooting 

K4IPV p. 78, Sep 77 

Receiver alignment 

Allen p. 64, Jun 68 

Receiver alignment techniques, vhf fm 

K4IPV p. 14, Aug 75 

Receivers, troubleshooting the dead 

K4IPV p- 56, Jun 76 

Resistance measurement, troubleshooting by 
Allen P- 62, Nov 68 

Resistance measurement, troubleshooting by 
James P- 58, Apr 76 

Rf and i-f amplifiers, troubleshooting 

Allen p. 60, Sep 70 

Signal injection testing in receivers 

Allen P- 72, May 68 

Signal tracing in amateur receivers 

Allen p. 52, Apr 68 

Speech amplifiers, curing distortion 

Allen p. 42, Aug 70 

Ssb transmitter alignment 

Allen p. 62, Oct 69 

Sweep generator, how to use 

Allen p. 60, Apr 70 

Transistor amateur gear, troubleshooting 

Allen p. 64, Jul 68 

Transistor circuits, troubleshooting 

K4IPV p. 60, Sep 76 

Transistor testing 

Allen p. 62, Jul 70 

Tuning up ssb transmitters 

Allen p. 62, Nov 69 

Vhf transmitters, aligning 

Allen p. 58, Sep 68 
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Voltage troubleshooting 
James 


p. 64, Feb 76 


vhf and microwave 

general 

Amateur vhf fm operation 

W6AYZ p. 36, Jun 68 

Artificial radio aurora, vhf 
scattering characteristics 
WB6KAP p. 18. Nov 74 

A m modulation monitor (HN) 

K7UNL p. 67, Jul 71 

APX-6 transponder, notes on 

W60SA p. 32, Apr 68 

Band change from six to two meters, quick 
K0YQY p. 64, Feb 70 

Bandpass filters, single-pole 

W6HPH p. 51. Sep 69 

Bandpass filters, 25 to 2500 MHz 

K6RIL p. 46, Sep 69 

Bypassing, rf, at vhf 

WB6BHI p. 50. Jan 72 

Cavity filter, 144-MHz 

W1SNN p. 22, Dec 73 

Short circuit p. 64, Mar 74 

Coaxial filter, vhf 

W6SAI p. 36, Aug 71 

Coaxial-line resonators (HN) 

WA7KRE p. 82, Apr 70 

Coil-winding data, practical vhf and uhf 

K3SVC p. 6, Apr 71 

Crystal mount, untuned 

W1DTY p. 68, Jun 68 

Effective radiated power (HN) 

VE7CB p. 72, May 73 

Frequency multipliers 

W6GXN p. 6, Aug 71 

Frequency multipliers, transistor 

W6AJF p. 49. Jun 70 

Frequency scaler, 500-MHz 

W6URH p. 32, Jun 75 

Frequency scalers, 1200-MHz 

WB9KEY p. 38, Feb 75 

Frequency synchronization for 
scatter-mode propagation 

K20VS p. 26, Sep 71 

Frequency synthesizer, 220 MHz 
W6GXN p. 8, Dec 74 

Gridded tubes, vhf/uhf effects in 

W6UOV p. 8, Jan 69 

Harmonic generator (HN) 

W5GDQ p. 76, Oct 70 

Impedance bridge (HN) 

W6KZK p. 67, Feb 70 

Improving vhf/uhf receivers 

W1JAA p. 44, Mar 76 

Indicator, sensitive rf 

WB9DNI p. 38, Apr 73 

Klystron cooler, waveguide (HN) 

WA4WDL p. 74, Oct 74 

Lunar-path nomograph 

WA6NCT p. 28, Oct 70 

Microwave communications, amateur 
standards for 

K6HIJ p. 54, Sep 69 

Microwave frequency doubler 

WA4WDL p. 69, Mar 76 

Microwave hybrids and couplers for amateur use 
W2CTK p. 57, Jul 70 

Short circuit p. 72, Dec 70 

Microwave marker generator, 3cm band (HN) 
WA4WDL p. 69, Jun 76 

Microwave rf generators, solid-state 

W1 HR p. 10, Apr 77 

Microwaves, getting started in 

Roubal p. 53, Jun 72 

Microwaves, introduction to 

W1CBY p. 20, Jan 72 

Microwave solid-state amplifier design 

WA6UAM p. 40, Oct 76 

Comment, VK3TK, WA6UAM p. 98, Sep 77 

Moonbounce to Australia 

W1DTY p- 85, Apr 68 

Noise figure, meaning of 

K6MIO p. 26, Mar 69 

Noise figure measurements, vhf 

WB6NMT p. 36, Jun 72 

Noise generators, using (HN) 

K2ZSQ p. 79, Aug 68 

Phase-locked loop, tunable 50 MHz 

W1KNI p. 40, Jan 73 

Polaplexer design 

K6MBL p. 40, Mar 77 

Power dividers and hybrids 

W1DAX p. 30, Aug 72 

Proportional temperature control for crystal 
ovens 

VE5FP p. 44, Jan 70 

Radio observatory, vhf 

Ham p. 44, Jul 74 

Reflex klystrons, pogo stick for (HN) 

W6BPK p. 71. Jul 73 

Rf power-detecting devices 

K6JY0 p. 28, Jun 70 


Satellite communications 

K1TMA p. 52. Nov 72 

Added notes (letter) p. 73, Apr 73 

Satellite signal polarization 

KH6IJ p. 6, Dec 72 

Solar cycle 20, vhfer's view of 

WA5IYX p. 46, Dec 74 

Spectrum analyzer, microwave 

WA6UAM p. 54, Aug 77 

Tank circuits, design of vhf 

K7UNL p. 56, Nov 70 

Uhf dummy load, 150-watt 

WB6QXF p. 30, Sep 76 

Uhf hardware (HN) 

W6CMQ p. 76, Oct 70 

Vfo, high-stability vhf 

OH2CD p. 27, Jan 72 

Vhf beacons 

K6EDX p. 52, Oct 69 

Vhf beacons 

W3FQJ p. 66, Dec 71 

Vhf circuits, eliminating parallel currents (HN) 
G3IPV p. 91, May 77 

50-MHz bandpass filter 

W4EKO p. 70, Aug 76 

50-MHz frequency synthesizer 

W1KNI p. 26, Mar 74 

144-MHz fm frequency meter 

W4JAZ p. 40, Jan 71 

Short circuit p. 72, Apr 71 

144-MHz frequency synthesizer 

WB4FPK p. 34, Jul 73 

144-MHz frequency-synthesizer, one- 
crystal 

W0KMV p. 30, Sep 73 

220-MHz frequency synthesizer 

W6GXN p. 8, Dec 74 

432-MHz ssb, practical approach to 

WA2FSQ p. 6, Jun 71 

1296-MHz microstripline bandpass filters 

WA6UAM p. 46, Dec 75 

2304-MHz stripline bandpass filter 

WA4WDL, WB4UM p. 50, Apr 77 

40-GHz record 

K7PMY p. 70, Dec 68 

vhf and microwave 
antennas 

Circularly-polarized ground-plane 

antenna for satellite communications 
K4GSX p. 28, Dec 74 

Feed horn, cylindrical, for parabolic reflectors 
WA9HUV p. 16, May 76 

Feeding and matching techniques for 
vhf/uhf antennas 

W1JAA p. 54, May 76 

Ground plane, portable vhf (HN) 

K9DHD p. 71, May 73 

Log-periodic yagi beam antenna 

K6RIL, W6SAI p. 8, Jul 69 

Correction p. 68, Feb 70 

Matching techniques for vhf/uhf antennas 

W1JAA p. 50, Jul 76 

Microstrip swr bridge, vhf and uhf 

W4CGC p. 22, Dec 72 

Microwave antenna, low-cost 

K6HIJ p. 52, Nov 69 

Parabolic reflector antennas 

VK3ATN p. 12, May 74 

Parabolic reflector element spacing 

WA9HUV p. 28, May 75 

Parabolic reflector gain 

W2TQK p. 50, Jul 75 

Parabolic reflector, 16-foot homebrew 

WB6IOM p. 8, Aug 69 

Parabolic reflectors, finding 
focal length of (HN) 

WA4WDL p. 57, Mar 74 

Swr meter 

W6VSV p. 6, Oct 70 

Transmission lines, uhf 

WA2VTR p. 36, May 71 

Two-meter antenna, simple (HN) 

W6BLZ p. 78, Aug 68 

Two-meter mobile antennas 

W6BLZ p. 76, May 68 

Vhf antenna switching without relays (HN) 

K2ZSQ p. 77, Sep 68 

10 GHz, broadband antenna 

WA4WDL, WB4LJM p. 40, May 77 

10 GHz dielectric antenna (HN) 

WA4WDL p. 80, May 75 

50-MHz antenna coupler 

K1RAK p. 44, Jul 71 

50-MHz collinear beam 

K4ERO p. 59, Nov 69 

50-MHz cubical quad, economy 

W6DOR p. 50, Apr 69 

50-MHz J-pole antenna 

K4SDY p. 48, Aug 68 

50-MHz mobile antenna (HN) 

W4PSJ p. 77, Oct 70 

144-MHz antenna, 5 /a wave vertical 

K6KLO p. 40, Jul 74 


144-MHz antenna, 5 / 8 -wave vertical, 
build from CB mobile whips 
WB4WSU p. 67, Jun 74 

144-MHz antennas, simple 
WA3NFW p. 30, May 73 

144-MHz antenna switch, solid-state 

K2ZSQ p. 48, May 69 

144-MHz collinear antenna 

W6RJO p. 12, May 72 

144-MHz collinear uses PVC pipe mast (HN) 
K8LLZ p. 66, May 76 

144-MHz four-element collinear array 

WB6KGF p. 6, May 71 

144-MHz ground plane antenna, 0.7 
wavelength 

W3WZA p. 40, Mar 69 

144-MHz moonbounce antenna 

K6HCP p. 52, May 70 

144-MHz whip, 5/8-wave (HN) 

VE3DDD p. 70, Apr 73 

432-MHz corner reflector antenna 

WA2FSQ p. 24, Nov 71 

432-MHz high-gain Yagi 

K6HCP p. 46, Jan 76 

Comments, W0PW p. 63, May 76 

432-MHz OSCAR antenna (HN) 

W1JAA p. 58, Jul 75 

432- and 1296-MHz quad-yagi arrays 

W3AED p. 20, May 73 

Short circuit p. 58, Dec 73 

440-MHz collinear antenna, four-element 

WA6HTP p. 38, May 73 

1296-MHz Yagi 

W2CQH p. 24, May 72 

1296-MHz Yagi array 

W3AED p. 40, May 75 

vhf and microwave 
receivers and converters 

Audio filter, tunable, for weak-signal 
communications 

K6HCP p. 28, Nov 75 

Calculating preamplifier gain from 
noise-figure measurements 
N6TX p. 30, Nov 77 

Cooled preamplifier for vhf-uhf reception 

WA0RDX p. 36, Jul 72 

Double-balanced mixers, circuit packaging for 
WA6UAM p. 41, Sep 77 

Fet converters for 50, 144, 220 and 
432 MHz 

W6AJF p. 20, Mar 68 

Interdigital preamplifier and comb-line 
bandpass filter for vhf and uhf 
W6KHT p. 6, Aug 70 

Microwave amplifier design, solid state 

WA6UAM p. 40, Oct 76 

Noise figure, sensitivity and dynamic range 

W1DTY p. 8, Oct 75 

Noise figure, vhf, estimating 

WA9HUV p. 42, Jun 75 

Overload problems with vhf converters, 
solving 

WIOOP p. 53, Jan 73 

Receiver scanner, vhf 

K2LZG p. 22, Feb 73 

Receiver, superregenerative, for vhf 

WA5SNZ p. 22, Jul 73 

Signal detection and communication 
in the presence of white noise 
WB6IOM p. 16, Feb 69 

Signal generator for two and six meters 

WA80IK p. 54, Nov 69 

Single-frequency conversion, vhf/uhf 

W3FQJ p. 62, Apr 75 

Vhf converter performance, 
optimizing (HN) 

K2ZSQ p. 18, Jul 68 

Weak-signal source, stable, variable output 

K6JYO p. 36, Sep 71 

Weak-signal source, 144 and 432 MHz 

K6JC p. 58, Mar 70 

Weak-signal source, 432 and 1296 MHz 

K6RIL p. 20, Sep 68 

10 GHz hybrid-tee mixer 

G3NRT p. 34, Oct 77 

28-30 MHz low-noise preamp 

W1JAA p. 48, Oct 75 

50-MHz deluxe mosfet converter 

WB2EGZ p. 41, Feb 71 

50-MHz etched-inductance bandpass filters 
and filter-preamplifiers 

W5KHT p. 6, Feb 71 

50-MHz mosfet converter 

WB2EGZ p. 22, Jun 68 

Short circuit p. 34, Aug 68 

50-MHz preamplifier, improved 

WA2GCF p. 46, Jan 73 

144-MHz converter (HN) 

K0VQY p. 71, Aug 70 

144-MHz converter, high dynamic range 

DJ2LR p. 55, Jul 77 

144-MHz converter, 1.5 dB noise figure 

WA6SXC p. 14, Jul 68 

144-MHz converters, choosing fets (HN) 

K6JYO p. 70, Aug 69 
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144 MHz deluxe mosfet converter 

WB2EGZ p. 41. F 

Short circuit p- 96. C 

Letter. W0LER p. 71. ( 

144 MHz etched inductance bandpass 
filters and filter-preamplifiers 
W5KHT p. 6. F 

144 MHz fm receiver 

W9SEK p. 22. S 

144 MHz fm receiver 

WA2GBF p. 42. F 

Added notes p 73. . 

144 MHz fm receiver 

WA2GCF p. 6. N 

144 MHz preamplifier, improved 

WA2GCF p. 25. ^ 

144 MHz preamplifier, low noise 

W8BBB p. 36. J 

144 MHz preamp, low noise 

W1DTY p. 40. / 

144 MHz preamp, super (HN) 

K6HCP p 72. ( 

144 MHz preamp. MM5000 

W4KAE p. 49. I 

144-MHz transverter using power fets 
WB6BPI p. 10. J 

220-MHz mosfet converter 

WB2EGZ p. 28. J 

Short circuit P- 76. 

432-MHz converter, low-noise 

K6JC P- 34. i 

432-MHz fet converter, low-noise 

WA6SXC p. 18. N 

432-MHz fet preamp (HN) 

W1DTY p. 66. f 

432 MHz preamplifier and converter 
WA2GCF p. 40. 

432 MHz preamplifier, ultra low-noise 

W1JAA p. 8. » 

1296-MHz converter, solid state 

VK4ZT p. 6. f 

1296 MHz double-balanced mixers for 
WA6UAM P 8. 

1296-MHz noise generator 

W3BSV P 46. A 

1296-MHz preamplifier 

WA6UAM P- 42. I 

1296-MHz preamplifior. low-noise 
transistor 

WA2VTR p- 50. J 

Added note (letter) P- 65, j 

1296-MHz preamplifiers, microstripline 
WA6UAM p 12. t 

Comments. W2DU p. 68, J 

1296-MHz ssb transceiver 

WA6UAM p. 8. J 

1296-MHz rat-race balanced mixer 

WA6UAM P 33. 

2304-MHz balanced mixer 

WA2ZZF P 58. i 

2304 MHz converter, solid-state 

K2JNG. WA2LTM. WA2VTR p. 16. K 

2304-MHz preamplifier, solid-state 

WA2VTR P- 20. / 

2304 MHz preamplifiers, narrow-band 
solid-state 

WA9HUV p- 6. 


vhf and microwave 
transmitters 

Aligning vhf transmitters 

Allen P 58. Sep 68 

Converting the Swan 120 to two meters 

K6RIL P 8. May 68 

External anode tetrodes 

VK6SAI P 23. Jun 69 

Inductively tuned tank circuit 

W6SAI P 6. Jul 70 

Lighthouse tubes for uhf 

W6UOV p 27. Jun 69 

Pi networks, series-tuned 

W2EGH P 42. Oct 71 

Ssb input source for vhf. uhf transverters (HN) 
F8MK P 69. Sep 70 

Transistors for vhf transmitters (HN) 

WIOOP P 74. Sep 69 

Vhf linear 2 kW. design data for 

W6UOV p. 7. Mar 69 

Water-cooled 2C39 (HN) 

WA9RPB p 94. Sep 77 

2C39. water cooling 

K6MYC P 30. Jun 69 

50 MHz customized transverter 

K1RAK P 1?. Mar 71 

50 MHz heterodyne transmitting mixer 

K2ISP P 8. Apr 69 

Correction P 76. Sep 70 

50 MHz kilowatt, inductively tuned 

K1 DPP P 8. Sep 75 


50-MHz 2 kW linear amplifier 

W6UOV p. 16. Feb 71 

50-MHz linear amplifier 

K1RAK p 38. Nov 71 

50-MHz multimode transmitter 

K2ISP p. 28. Sep 70 

50-MHz transmitter, solid-state 

WB2EGZ p. 6. Oct 68 

50-MHz transverter 

K8DOC. K8TVP p 44. Dec 68 

50-MHz transverter 

WA9IGU p 44. Jul 69 

50-MHz tunnel-diode phone rig 

K2ZSQ p. 74. Jul 68 

144 MHz fm transceiver, compact 

W6AOI p. 36. Jan 74 

144-MHz fm transmitter 

W6AJF p. 14. Jul 71 

144-MHz fm transmitter 

W9SEK p. 6. Apr 72 

144-MHz fm transmitter. Sonobaby 

WA0UZO p 8. Oct 72 

Crystal deck for Sonobaby p. 26. Oct 72 

144-MHz heterodyne transmitting mixers 

K2ISP p 8. Apr 69 

Correction p. 76. Sep 70 

144-MHz linear 

W4KAE p. 47. Jan 69 

144 MHz linear. 2kW. design data for 

W6UOV p. 7. Mar 69 

144-MHz low-drive kilowatt linear 

W6HHN p. 26. Jul 70 

144 MHz multimode transmitter 

K2ISP p. 28. Sep 70 

144 MHz phase-modulated transmitter 

W6AJF p. 18. Feb 70 

144-MHz power amplifier, high 
performance 

W6UOV p. 22. Aug 71 

144 MHz power amplifiers, fm 

W4CGC p. 6. Apr 73 

144 MHz power amplifier, 10-watt 
solid state (HN) 

W1DTY p. 67. Jan 74 

144 MHz power amplifier, 80 watt, solid-state 
Hatchett p. 6. Dec 73 

144 MHz stnplme kilowatt 

W2GN p. 10. Oct 77 

144 MHz transceiver, a m 

K1AOB p. 55. Dec 71 

144 MHz transmitting converter, solid-state ssb 
W6NBI p- 6. Feb 74 

Short circuit p. 62. Dec 74 

144 MHz transverter 

K1RAK p. 24. Feb 72 

144 MHz two-kilowatt linear 

W6UOV. W6ZO. K6DC p. 26. Apr 70 

144 and 432-MHz stripline amplifier/tnpler 
K2RIW p. 6. Feb 70 

220 MHz exciter 

WB6DJV p 50. Nov 71 

220 MHz power amplifier 

W6UOV p. 44. Dec 71 

220-MHz rf power amplifier 

WB6DJV p. 44. Jan 71 

220 MHz rf power amplifier, fm 

K7JUE p. 6. Sep 73 

432-MHz amplifier. 2-kW 

W6SAI. W6NLZ p. 6. Sep 68 

432 MHz exciter, solid-state 

WIOOP p 38. Oct 69 

432 MHz power amplifier using striplme 
techniques 

W3HMU p 10. Jun 77 

432 MHz rf power amplifier 

K6JC p. 40. Apr 70 

432-MHz solid state linear amplifier 

WB6QXF p. 30. Aug 75 

432 MHz ssb converter 

K6JC p. 48. Jan 70 

Short circuit p. 79. Jun 70 

432 MHz ssb. practical approach 

WA2FSQ p. 6. Jun 71 

432 MHz striplme tripler 

K2RIW p. 6. Feb 70 

432 MHz 100 watt solid-state power 
amplifier 

WA7CNP p. 36. Sep 75 

1152- to 2304 MHz power doubler 

WA9HUV p. 40. Dec 75 

1270 MHz video-modulated power amplifier 


p. 50. Nov 71 
p 44. Dec 71 
p 44. Jan 71 
p. 6, Sep 73 
p. 6. Sep 68 
p 38. Oct 69 


W9ZIH 

1296-MHz frequency tripler 
K4SUM. W4API 

1296 MHz linear, high power 
WB6IOM 
Short circuit 

1296-MHz power amplifier 
W2COH. W2CCY. W20J. 
W1IMU 

1296 MHz ssb transceiver 
WA6UAM 

1296 MHz transverter 
K6ZMW 

2304 MHz power amplifier 
WA9HUV 


p 67. Jun 77 

p. 40. Sep 69 

p 8. Aug 68 
p. 54. Nov 68 


p. 43. Mar 70 
p. 8. Sep 74 
p. 10. Jul 77 
p. 8. Feb 75 


WARBLE ALARM 
CAR VAN CLOCK • 

WITH HEADLIGHT ALARM ' 



• MNIUTI SRQ0/I AI A MM 


JUMtO 110 DISPLAY 

I TO MHIXUTf coumoow* 
TIKI'- -"«SSWUlTANfOUUV 
KITH llOCR 


COMPLETE KIT $35.95 • ouarizcrysial 
ASSEMBLED $45.95 


DIGITAL AUTO INSTRUMENTS 
.1 1ACM0MUIH SEVEN MODELS! 


•t water Tier 

•1 * Ull LEVI t 
•4 SrifOOMEHR' j 
•5 0U PRESSURE 

«* on Tier 

ml OATTINV eONITON 


kit includes 

• (Ml *411 »A*IMM«I 
. MithiiitriiiMitun 
. A r M *|. 11) *A'N n MML' 
MATURES 


ml BATTENV eONITON • • 4IAMI4IB1 

. I. .1 .1 III(AM 

-AODftlOrOR mOUlRIDVilOSINDII *l» » OR Vi t D St **D( A Al ONI 

KIT: S49.95.ASSEMBLED: $59.95 

ELECTRONIC 'PENDULUM' CLOCK 


r HOURS ANO MINUTES DISPLAY 
TIME SIT PUSH BUTTONS 
ALARM FEATURE 


KIT UNFINISHED CASE .$59.95 

ASSEMBLED STAINED CASE $69 95 

OUARTZ DIGITAL AUTO CLOCK 
OR ELAPSED TIMER! 

El APSE 0 TIMER HRS MINS A SECS 
SIMPLE PUSHBUTTON RESETS ,1 

HOLD TOGGLE SWITCH 

N ’ •" V • / r I* 

■TflEnill 

a* * 

12 OR 74 HN MODI 

[MM!MSIONS 4.4.? 

KIT: $27,95.ASSEMBLED: $37 95 

NOW WITH 
ELAPSED 

TIME! 3'A DIGITAL CLOCK 

• 4 DIGIT KlT $49.95 • 4 OlGlT ASSEMBLED $59.95 
. • $69.95 * $79.95 


III VAC 17 ON 74 HR MOUf 
t DIGIT VERSION 71 » 5 « 1 _« 

TV WALL CLOCK 

• TV VIEWING INSTANCE 

• S HOURS A MINUTES 


COMPLETE WITH WOOD CASE 


KlT COMES COMPLETE.* 
4 OlGlT VINSiQN If . 5 . 1 


' Z: v 9 »• 


KIT: $34.95.ASSEMBLED: $39.95 

ECONOMY CAR CLOCK 


COMPUTE WITH CASE 
BRACKET A TIME SET 
PUSHBUTTONS 



KIT: S19.95.ASSEMBLED: $26.95 

PENDULUM • 

Vim # »OOt HI 4V> n . 




$14.95 


CASE WITH BRACKET S3.75 

MARK FOSKETS' 


SOLID STATE TIME 

P.O. BOX 2159 
DUBLIN. CALIF. 94566 

ORDERS (415) 828 1923 


[master charge] 

L r 


24 HR 
PHONE 



CALIFORNIA RESIDENTS A00 6S SALES TAX 
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There’s ■ 
nothing f 
like it ■ 

RAOIO AMATEUR Ml | 

callbook 

Respected worldwide as 
the only complete authority 
for radio amateur 
QSL and QTH information. 

The U. S. Callbook has over 
300,000 W & K listings. It lists 
calls, license classes, names 
and addresses plus the many 
valuable back up charts and 
references you come to expect 
from the Callbook. 

Specialize in DX? Then you're 
looking for the Foreign Callbook 
with almost 300,000 calls, 
names and addresses of ama 
teurs outside of the USA. 

U.S. Callbook $14.95 
Foreign Callbook $13.95 


Order from your favorite electron¬ 
ics dealer or direct from the pub¬ 
lisher All direct orders add $1.50 for 
shipping. Illinois residents add 5% 
Sales Tax. 


RADIO AMATEUR 




Ibook 


INC 


ca 

Dept, e 925 Sherwood Drive 
Lake Bluff. Ill 60044 


PRESTO! 

Your counter becomes 
a digital display! 


95 


kit form 
$39 95 assembled 




Like magic. Hufco's Digi-Dial Adaptor turns any 
frequency counter into an absolutely accurate digital 
display' Inexpensively 1 With continual display ol both 
transmit and receive frequencies — as last as you 
tum your transceiver dial 1 

With the Digi-Dial Adaptor your counter easily 
adapts to Yaesu (with a modified version lor the Yaesu 
100 and 500 senes), Tempo One. Drake (speedy it 
C" model), Galaxy. Halkcratter. Heath. Kenwood and 
other transceiver Tell us which other brand you have 
We ll tell you it the adaptor tits 
Operation requires only a connecting cable to the 
transceiver VFO plug Translates VFO output to 2 
through 2 5 mHz No internal connection or modifi¬ 
cations necessary' Complete instructions included 
No frequency counter’ Get both the Digi-Dial Adaptor 
and a Irequency counter Irom Hutco We have basic 

counter krtsstartrng as low as $29 95' Enclosed „ Check . Money order-VISA,MC OK- 

Quick! Order yours today! Name 

Please rush me: 

□ Digi-Dial Adaptor Address 

$29 95 kit $39 95 assembled City/State/Zip 

Digi-Dial Adaptor (Yaesu 100 or 500) Cat No 
$39 95 kit $49 95 assembled 


Exp Date 


| Complete date on Hufco 
frequency counters 


Hufco 


Box 357, Dept. A 
Provo. Utah 84601 
801/375-8566 


Get the most 
from 

your antenna! 



With theOmega-t Antenna Noise Bridge 
you can test for resonant frequency and 
impedance adjust and retest until your 
antenna performs at its optimum. Use 
the Noise Bridge to trim RF lines for best 
performance, too. 

This patented design uses your sensi¬ 
tive receiver as a bridge? detector, out¬ 
performing more expensive test equipments 
Reduce power loss due to mismatch — 
now! Get more details or order today 

Model TE7-01 ... I 100 MHx range: $34.96 
Model TE7-02 . . I 300 MHx range: $44.96 



ELECTROSPACE 
SYSTEMS. INC. 


P O BOX 1395 
RICHARDSON. TEXAS 75060 
TELEPHONE (214) 231-9303 


IIAtHNM It* iWVM WVwf VXNM.I AM HI AMICIMut AUM 



wKlMl—i • .1.41 



Sold at Amateur Radio Dealers 
or Direct from Electrospace Systems. Inc 






















TS-1 MICROMINIATURE ENCODER-DECODER 


□ Available in all EIA standard tones 67.0 Hz-2035Hz 


□ Microminiature in size, 125x20x.65"high 

□ Hi-pass tone rejection filter on board 

□ Powered by 6-16vdc, unregulated, at 3-9ma. 

□ Decode sensitivity better than lOmvRMS, bandwidth, ±2Hz max., limited 

□ Low distortion adjustable sinewave output 



COMMUNICATIONS SPECIALISTS 

P.O. BOX 153 
BREA, CALIFORNIA 92621 
(714) 998-3021 


□ Frequency accuracy, ±25 Hz, frequency 
stability ±.lHz 

□ Encodes continuously and simultaneously 
during decode, independent of mike 
hangup 

□ Totally immune to RF 

Wired and tested, complete with 

K-l element 

$59.95 

K-l field replaceable, plug-in, frequency 

determining elements 

$3.00 each 






n 


KENWOOD 2M FM 
TR-7400A $399. 


KENWOOD Transceiver 
TS-520S 160 thru 10M $649. (less DG-5) 


KENWOOD Transceiver 
TS-820S 160 thru 10M$1048 


More Details? CHECK-OFF Page 150 
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A6L 


WANTS YOU TO 

BEGIN 

WITH THE BEST 

As you develop your skills, in¬ 
crease your participation in Ham 
Radio activities, and add hard¬ 
ware for ever-increasing flexibil¬ 
ity of operations, you’ll come to 
know ICOM. Just ask any old 
Ham. ICOM is the quality name in 
VHF/UHF Amateur Radio equip¬ 
ment because it is simply the 
best. ICOM is the line you’ll want 
to move up to for unequaled 
quality and features. 



AGL has developed a new 
piece of hardware for your IC-211 
and IC-245, the “AGL SCANNER 
II.” It will allow you to use your 
transceiver to scan all 4 MHz in 5- 
kHz steps as the digital display in 
the radio tells you what frequen¬ 
cy you are listening to. The “AGL 
SCANNER II” can be mounted in¬ 
side or outside of your unit and 
has adjustable scan rate. 



Don't delay in moving up. BEGIN 
WITH THE BEST: ICOM and AGL. 
“AGL SCANNER II”.$29.95 

Both the IC-211 and IC-245 are available 
with SCANNER installed. Call or write lor 
our quote 




SiN.iMiStCABD 

\m*w 




CALL US TODAY 
TOLL FREE AT 
1-800-527-7418 
CALL 214-241-6414 (in Texas) 
LARRY WA5WWH ART K9TRG GORDON N5AU 
MIKE WA5U06 MIKE WB5ACM 

TOM K5TM BOB W5XC 

We service end repair all major lines ol 
Amateur Radio equipment. 

(AGL Electronics) 

3068 FOREST LANE, SUITE 309 
DALLAS, TEXAS 75234 
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MODEL 


RANGE 


ANNOUNCING--A New Generation of VHF/UHF These low noise PREAMPS 

FM RECEIVER KITS let you hear the weak ones! 


More Sensitive, More Selective, Easier to Build, Smaller Than Ever Before! 

CHECK THESE FEATURES 

♦ Lower system cost titan ever before 

♦ Better selectivity, 70 _ 80 dB adjacent channel, over 100 dB with crystal filter option 

♦ Six channels at no extra cost 

♦ 60 dB image rejection 

♦ Latest design — new easy-to^wind high O coils, compartmentized shielding 

♦ Easy to boild, test circuits on board allow tune up with only sig gen & vtvm 


UHF MODEL R90 $89.95 


• For any 2 MHz segment of the 
380-520 MHz range 

• Sensitivity 0.8uV 
Optional crystal filter kit $10 
Channel crystals $5.95 ea 


These new CONVERTER KITS 

let you receive OSCAR signals and other exciting 
VHF& UHF activity on your present HF receiver. 


ONLY S34.95 

including crystal 


MODEL RF RANGE (MHZ) IF RANGE 

C50 50-52 28-30 

C144 144-146 28-30 

C145 145-147 28-30 

Cl 46 146-148 28-30 

C220 p/o 220-230 28-30 

Special Other rf & i-f ranges ore 

available on special request 


TEST PROBE KITS 


onlyS9.95ea 

Contain scope type probe, ground clip, cable, & 
all components except plug for test equipment. 
TE“3 RF Detector Probe for vtvm; good from 
100 kHz to over 500 MHz 
TE“4 Direct Probe for oc/ohms, etc. 

TE“5 DC Probe w/res for 11 meg input vtvm 
TE“6 Blocking Capacitor Probe for counter, 
signal generator, etc. 

TE-7 Wideband Detector Probe for scopes 
TE“8 High Z/Low Capacitance scope probe 


hamtronics, me. 


182 A Belmont Rd; Rochester, NY 14612 

Dealer Inquiries Invited 


MODEL RF RANGE (MHZ) IF RANG! 

C432-2 432-434 28-30 

C432-5 435-437 28-30 

C432-9 439.25 (ATV) 61.25 

Special Other rf & i"f ranges are 

available on special request 

An extruded aluminum case is available 
for vhf and uhf converters at $12.95, 
including connectors and hardware. 


*FREE 1978 CATALOG 

is yours for the asking. NEW 40 page catalog gives 
details on these and other kits, including scanner 
adapters, receiver multicouplers, NPC power supp¬ 
lies, M-tech PA's, CES tone pads & mics, Hy-Gain 
HT's & hf rigs, & ontennas. GET YOURS TODAY! 


FREE SHIPPING ON LARGE STOCK OF 
ANTENNAS! I I We now offer free delivery 
of Cushcroft, Larsen, & Hy-Gain antennas in the 
48 states. Popular models such as Ringo Rangers, 
VHF & triband beams, magnet mount whips, hf 
verticals, rubber duckies, lightning arrestors, 

Reyco traps, W2AU & Hy”Gain baluns. Call or 
write NOW) We'll be glad to send free catalogs. 


IN CANADA: 

Send order to COMTEC; 5605 Westluke Ave.; 
Montreal, Oue H4W 2N3 or call 514-482-2640. 
Add 28% to prices shown above to cover customs 
duty, exchange rate, and federal tax. 


Great for OSCAR, SSB, FM, ATV. Over 8000 in 
use throughout the world. 


VHF MODEL R70 $69.95 


• Available for 2M, 6M, 10M, 
220 MHz, or com'l bands 

• Sensitivity 0.4uV for 20 dB 
Optional Crystal Filter Kit $10 
Channel Crystals $5.95 ea 


P8 KIT $10.95 
PI6 Wired $21.95 
Minioture model for 
tight spaces - only 

\/2 x 2-3/8 inches 


»20dB gain • Covers any 4 MHz band in range 
MODEL RANGE 




P8-LO 20-83 MHz 

P8-HI 83-190 MHz 

P8-220 220-230 MHz 

P16 Wired Give exact band 

P9 KIT 512.95 * % 

P14 Wired 524.95 . 


Deluxe model for app¬ 
lications where space 
permits. 

• 1-1/2 x 3 inches • Covers any 4 MHz 
band in range • Ideal for OSCAR • Diode 
protection • Connectors • 20 dB gain 


P9-LO 
P9-HI 
P9-220 
PI4 Wired 


26-88 MHz 
88-172 MHz 
172-230 MHz 
Give specific band 

P 15 KIT 518.95 

P35 Wired 534.95 

• Covers any 6 MHz band in 
band in range of 380-520 
MHz 

• 20 dB gain 


FM/CW TRANSMITTER KITS 


r r tttttT frrrrrrrr 

RF POWER AMPLIFIER MODULES 

• NO TUNING • VSWR PROTECTED 

• COMPLETELY STABLE »150MW DRIVE 

T80-150, 140-175 MHz, 20-25W output, wired 
and tested, simply connect your cables.. 579.95 
T80-450, 430-470 MHz, 13-15W.S79.95 


It’s Easy To Order! 

♦ CALL OR WRITE MIOW FOR FtEt 
CATALOG OR TO PLACE ORDER I 

♦ PHONE 716-663-9254. (Answering 
service for evenings and weekends for your 
convenience. Personal service 9-5 eastern.) 

♦ Use credit card, COD, check, m. 

♦ Add $2.00 shipping & handling. 


More Details? CHECK - OFF Page 150 
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Buy the 599D’s 

& get a Free gift 

Call: 1-800-633-3410 for your FREE 
gift and 599D station from Long’s 


m 


1023.00 

FOR THE 599D 
STATION & YOUR 
CHOICE OF ONE FREE GIFT SHOWN BELOW 






0 & 
# 0 


KENWOOD S-599D 
speaker 

The S-599D speaker is designed specifically 
for the 599D series station. • Frequency 
range: 100 to 5000 Hz • Speaker diameter: 
AW • Dimensions: 5V W x 5Vi" H x 7'A" 
D • Weight: 3.3 lbs 


CUSHCRAFT ATB-34 
10, 15, 20 meter antenna. 
List Price: 239.00 


KENWOOD R-599D 
receiver 

R-599D: • Entirely solid-state • Covers 10- 
80 meters • Highly stable VFO • Os¬ 
cillator for 5 fixed channels • Built-in 
crystal filters • Noise blanker • Squelch 
circuit • Modes USB. LSB, CW. AM. FM • 
Power consumption: 15 watts 


BIRD Model 43 
THRULINE wattmeter 
List Price: 120.00 


KENWOOD T-599D 
transmitter 

T-599D • Solid-state, except driver and 
final stage • 10-80 meters • Modes USB. 
LSB. CW. AM • Effective 8-pole crystal filter 

• Antenna impedance: 50 to 75 ohms 

• Carrier suppression 40 dB • Power con¬ 
sumption: 350 watts 


KENWOOD TR-7200A 

2m FM transceiver List Price: 189.00 



FREE GIFT NUMBER 1. 

HYGAIN 3806 
handy-talky. 

List Price: 189.95 


FREE GIFT NUMBER 4. 


FREE GIFT NUMBER 2. 

DENTRON 160-10AT 
super tuner 
List Price: 

129.50 


FREE GIFT NUMBER 5. 



FREE GIFT NUMBER 3. 


REGENCY HRT-2 
handy-talky. 

List Price: 179.00 


FREE GIFT NUMBER 6. 



Remember, you can call TOLL-FREE: 1-800-633-3410 in U.S.A. or call 1-800-292-8668 in 
Alabama for our low price quote. Store hours: 9:00 AM til 5:30 PM. Monday thru Friday. 


Longs Electronics €& 

MAIL ORDERS P O BOX 11347 BIRMINGHAM AL 35202 • STREET ADDRESS 2808 7TH AVENUE SOUTH BIRMINGHAM ALABAMA 35233 
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WJfE 


AGC Switch 


Slow-fast and OFF 


Calibrator and 


noise blanker 


Calibrate digital readout 


VFO tuning knob 


Transmitter 


Plate Tuning 


Tune Switch 


i (-i 




Squelch lor FM 
(optional) 

Audio peak treq 
Sidetone Monitor 

Automatic mic. 
gam control 
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Mode Switch 
LSB/USB/FSK/AM 
(FM optional) 


Tuneable reaction switch 


•=H 1 — 
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* • * *• * * 



r* OAM 
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mi 1 >. 
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-RF processor 

_ RF processor level 
Receiver audio gain 

.Receiver tront end 
Attenuator switch 

.Receiver RF gam 
Clarifier control 


IF Rejection Frequency Control 
IF Pass Bandwidth Control 
(100 Hz to 2 4 KHz) 


Memorized frequency 


recall switch 


Frequency 
Recall TX 


Mam VFO I Frequency Clarifier lor receiver 

memory switch 


Frequency Band Switch 


Recall RX 160-10M Coverage 


External Synthesized VFO Clarifier for transmitter 


■ Two rugged 6146B’s in the final, with negative feedback ■ A variable IF bandwidth that 
allows 100 Hz to 2.4 KHz selectivity at the turn of a knob ■ IF rejection tuning to notch out 
interfering signals ■ Optional synthesized VFO, or enlarged frequency memory bank 

■ Selectable AGC ■ Built in speech processor ■ Built in Curtis Keyer ■ Full range 
160-1 OM coverage ■ Provision for new WARC frequencies ■ Meets Part 97.73 of FCC 
requirements. ... at your dealers soon! 


Design And Specifications Subject To Change Without Notice Or Obligation 



v&s@y 

The smart radio 


YAESU ELECTRONICS CORP., 15954 Downey Ave., Paramount, CA 90723 (213) 633-4007 
YAESU ELECTRONICS CORP., Eastern Service Ctr., 613 Redna Ter., Cincinnati. OH 45215 
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Look over DenTron's low profile, 
stylized MLA-2500 amplifier 
Two EIMAC high-mu 8875 
power triodes are the heart of 
the modularized design, The 
combination of DenTron's cath¬ 
ode-driven circuitry and ElMAC's 
8875s provides simplicity, 
economy and high power all in 
one compact package. 


Unexcelled for rugged amateur 
service, the 8875 is a natural 
choice for DenTron, just as it 
and other EIMAC power tubes 
are the choice of most principal 
manufacturers of amateur, 
commercial and military com¬ 
munication equipment. 


Whether you build or buy your 
equipment—go EIMAC. The 
EIMAC name is your assurance 
of power, dependability and 
quality. Send today for your 
free copy of the EIMAC Quick 
Reference Catalog which pro¬ 
vides information on all pop¬ 
ular EIMAC products. Write 
Varian, EIMAC Division, 301 


Industrial Way, San Carlos, 
California 94070. Telephone 
(415) 592-1221. Or contact any 
of the more than 30 Varian 
Electron Device Group Sales 
Offices throughout the world. 



varian 


EIMAC 8875s Power DenTron's 
MLA-2500 Linear Amplifier. 














Address 


Send for your copy of the 
world’s largest catalog of 
quality kit-form electronic 
products. 


of nea 
practical r 
backed F 
in better 


Yes! Please rush me my 
personal copy of the NEW 
Heathkit Catalog. 

I am not on your mailing Hal. 


Dept. 122-36 
Ham Radio J 










BENTON HARBOR Ml 49022 





Get your very own copy of the latest 

HEATHKIT 



SEND FOR IT TODAY! 


MAIL-ORDER KIT CATALOG 


Kilt lor almost 
everything In 
electronic*; auto 
and marine 
k accessories, 

L TV, stereo hi-fl 
A home products 
and much 

t more. All 
are easy to 
build with 
crystal-clear, 
step-by-step 
Heathklt 
^^^assembly 
manuals. 






